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EXECUTIVE SUMMARY 

The former Cedartown Municipal Landfill (Site) located 

on the perimeter of Cedartown, Georgia, is an abandoned iron mine 
(Ledbetter Mine) which was used by the City of Cedartown as a municipal 
landfill from the mid 1950s to mid-May 1980. The majority of the wastes 
disposed of at the Site were municipal solid wastes. 

The United States Environmental Protection Agency 

(USEPA) included the Site on the National Priorities List (NPL) in March 
1989, due to the calculated Hazardous Ranking System (HRS) score of 33.62. 
This groundwater score was due to the presence of a volatile organic 
compound in a monitoring well located within the limits of the landfill. 

The Cedartown Municipal Landfill Site Group 
(Cedartown Group) completed a Remedial Investigation (RI) and Feasibility 
Study (FS) in July 1993 pursuant to USEPA's Administrative Order on 
Consent (AOC). USEPA subsequently issued a Record of Decision (ROD) for 
the Site on November 2, 1993. On this basis, the Cedartown Group prepared 
an RD/RA Work Plan, pursuant to the Unilateral Administrative Order 
(UAO) for the RD/RA. The RD/RA Work Plan outlined the tasks necessary 
to implement the remedial action specified in the ROD. 

The RD component of the RD/RA Work Plan activities 
included decommissioning of Site monitoring wells not used in the 
monitoring program, the installation of one additional Site background 

monitoring well and the implementation of institutional controls at the Site. 
The RA activities included a semi-annual inspection of the landfill cover 
stability and seep control. Also, the RA activities included a quarterly Site 
groundwater and surface water monitoring program for two years. 

One of the requirements of the RD/RA Work Plan was 
the submission of a Two-Year Evaluation Report to USEPA. This Two-Year 
Evaluation Report was to determine whether groundwater Performance 
Standards were appropriate for the Site and if natural attenuation processes 
were effective. 



The Cedartown Group conducted the RD/RA Work Plan 
activities from January 1995 until October 1996, at which time the Two-Year 
Evaluation Report was completed. 

In addition, the Cedartown Group prepared a technical 
review entitled, "Naturally Occurring Manganese, Cedartown Municipal 
Landfill Site, Cedartown, Georgia" which was submitted to USEPA on 
November 7, 1996. This review documented the fact that naturally occurring 
manganese at the Site is sporadic and related to iron ore previously mined at 
the Site. 

This document, along with the results of the Two-Year 
Evaluation, provide the basis for the Cedartown Group position that 
sufficient data have been collected to support the removal of the Site from the 
NPL. Therefore, a request for de-listing has been included in this Two-Year 
Evaluation Report. 

The findings of this Two-Year Evaluation Report are as 
follows: 

manganese is naturally occurring in groundwater in the region 
surrounding the Site at concentrations exceeding the levels detected at the 
Site; 

manganese is the only contaminant of concern consistently detected in the 
Site perimeter monitoring wells; 

USEPA's groundwater Performance Standards were determined to be 

appropriate for the Site; however, the documented naturally occurring 
presence of manganese in soil, surface water, sediment and groundwater 
makes the use of any Performance Standard for manganese at this Site 
questionable; 



three perimeter monitoring wells (OW-1, OW-3 and OW-4) have 
statistically significantly higher concentrations of manganese than the 
Performance Standard of 0.84 mg/L; 

these three perimeter monitoring wells also had statistically significantly 
higher concentrations of manganese than the pooled mean manganese 
concentration in the interior monitoring wells, indicating the elevated 
levels of manganese are not due to the landfill, but are due to naturally 
occurring background levels; 

the Site should be removed from the National Priorities List and be placed 
under the oversight of the Georgia Department of Natural Resources; and 

the potential risk to human health has been eliminated due to the 
acquisition of adjacent land by the City of Cedartown and the placement of 
zoning restrictions prohibiting future development and use of 
groundwater. 



1.0 JNTRODUCTION 

1.1 PURPOSE 

The former Cedartown Municipal Landfill (Site), located 

on the perimeter of Cedartown, Georgia, is the Ledbetter Mine' which was 
used by the City of Cedartown as a municipal landfill from the mid 1950s to 
mid-May 1980. The majority of the wastes disposed of at the Site were 
municipal solid wastes. The location of the Site is shown on Figure 1.1, while 
a base plan of the Site is presented on Figure 1.2. 

In the late 1980s, the United States Environmental 
Protection Agency (USEPA) conducted a preliminary assessment of the Site 
which involved an initial site investigation and an evaluation of the Site 
using the Hazardous Ranking System (HRS). The aggregate HRS score for the 
Site was 33.62, which derived exclusively from the groundwater pathway. 
The high groundwater score was due to the presence of a volatile organic 

compound detected in USEPA monitoring well CL-08-WP. The Site was 
subsequently proposed for inclusion on the National Priorities List (NPL) in 
June 1988 and was finalized in March 1989. 

The Cedartown Municipal Landfill Site Group 
(Cedartown Group) completed a Remedial Investigation (RI) and Feasibility 
Study (FS) in July 1993 pursuant to USEPA's Administrative Order on 
Consent (AOC). The results of the RI confirmed that the only medium of 
concern at the Site is groundwater. The contaminants of concern (COCs) at 
the Site were beryllium, cadmium, chromium, lead, and manganese. It will 
be shown in this report that the only remaining COC is manganese. 

Pursuant to the Unilateral Administrative Order (UAO) 
for the Remedial Design/Remedial Action (RD/RA) for the Site, dated 
March 22,1994, the Group prepared an RD/RA Work Plan (CRA, October 
1994). The RD/RA Work Plan described the tasks necessary to implement the 

"A Preliminary Report on a Part of the Iron Ores of Georgia - Polk, Bartow and Floyd Counties", 
Bulletin No. 10-A, S.W. McCallie, Geological Survey of Georgia, 1900. 
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remedial action specified in the Record of Decision (ROD) issued on 
November 2, 1993. 

One of the requirements of the RD/RA Work Plan was 
the preparation and submission of a two-year review report. The purpose of 
the two-year report was to: 

summarize groundwater and surface water sampling activities; 
summarize the groundwater and surface water data; 
present the results of the statistical analysis; 
determine the appropriateness of the groundwater Performance 
Standards; 
present the results of the comparison of downgradient groundwater 
chemistry to Performance Standards; 
present the results of any trend analyses performed; and 
provide recommendations for the modification or elimination of the 
monitoring program and appropriate future action. 

The Cedartown Group prepared a technical review 
entitled, "Naturally Occurring Manganese, Cedartown Municipal Landfill 
Site, Cedartown, Georgia" and submitted this report to USEPA on 
November 7, 1996. This review documents the fact that naturally occurring 
manganese has been recovered, analyzed and reported from the subject Site, 
thus establishing high background levels of manganese. 

This, together with the results of the Two-Year 
Evaluation, provides the basis for the Cedartown Group position that 
sufficient data have been collected to support the removal of the Site from the 
NPL. Therefore, a request for de-listing has been included in this Two-Year 
Evaluation Report. 

CTED REMEDY 

ROD is as follows: 

3.402 (11) 

The selected remedy as described in the Declaration of the 
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"DESCRIPTION OF THE SELECTED REMEDY 

This action is the first and final action planned for the 
Site. This alternative calls for the design and implementation of response 
measures which will protect human health and the environment. The 
action addresses the principal threat at the Site, the contaminant sources in 
the wastes, as well as the ground water contamination at the Site. 

The major components of the selected remedy include: 

cover maintenance and seep controls; 

institutional controls, such as record and deed notices, zoning and 
land-use restriction; 

ground/surface water monitoring program to insure natural attenuation 
processes would be effective and that contaminants would not migrate; 

a two year review during which EPA would determine whether ground 
water Performance Standards continue to be appropriate and if natural 
attenuation processes are effective. EPA shall consider and at EPA's 
discretion implement an active ground water remediation if ground water 
Performance Standards continue to be appropriate and natural attenuation 
processes are not effective, 

a contingency remedial action which includes ground water extraction, 
on-Site treatment, and discharge under National Pollutant Discharge 
Elimination System (NPDES) to a nearby surface water or POTW; and, 

continued ground water monitoring upon attainment of the Performance 
Standards at sampling intervals to be approved by EPA. The ground water 
monitoring program would continue until EPA approves a five-year 
review concluding that the alternative has achieved continued attainment 
of the Performance Standards and remains protective of human health 
and the environment. " 



1.3 REPORT ORGANIZATION 

The Two-Year Evaluation Report is organized as follows: 

Section 1.0 
Section 2.0 
Section 3.0 
Section 4.0 
Section 5.0 
Section 6.0 
Section 7.0 
Section 8.0 
Section 9.0 

Section 10.0 

Introduction; 
Summary of Remedial Design Activities; 
Summary of Remedial Action Activities; 
Site Groundwater Flow Evaluation; 
Summary of Analytical Data; 
Site Statistical Evaluation; 
Assessment of Manganese Presence; 
Adequacy of Site Remedial Actions; 
Conclusions; and 
Recommendations. 



2.0 SUMMARY OF REMEDIAL DESIGN ACTIVITIES 

The RD tasks undertaken during the implementation of 
the selected remedy were: 

i) the implementation of institutional controls; 

ii) the decommissioning of the monitoring wells that were not used in 
the monitoring program; and 

iii) the installation of one additional background monitoring well. 

The following subsections of this report describe the RD 
tasks completed under the UAO. 

2.1.1 Jnstitutional Controls 

The ROD required the implementation of institutional 
controls to prohibit the use of groundwater and prevent the future 
disturbance of landfilled areas. In order to meet the requirements, the City of 
Cedartown (City) negotiated with landowners adjacent to the landfill to deed 
portions of their lands to the City. 

The City is in the process of receiving deeds to properties 
where landfill activities occurred so as to completely control this area. Deeds 
are from AmSouth Bank as Trustee for the Leary Estate (the principal area of 
landfill operations), the Hon Company (adjacent to the coke pond) and Tilley 
properties (where the coke pond is actually located). The exact location of the 
properties being deeded to the City is shown on Figure 2.1. The area involves 
fill operations at the Site, which was leased by the City from AmSouth Bank 
and the Leary Estate. Therefore, through the obtaining of these deeds, the City 
will control all of the area where landfilling activities occurred and the 
immediate vicinity around the landfilling operations. 



In anticipation of the acquisition of this additional 
property, the City has modified its existing zoning classifications by Ordinance 
Number 14, 1996. This Ordinance restricts the use of all of the property which 
is shown by Figure 2.1. These properties will be rezoned as a "special use 
(district) within the City of Cedartown". As specified in the City Zoning 
Ordinance Amendment, the following uses shall be permitted on this 
property: 

"The planting of permanent vegetation, ground cover, timber or any other 
vegetation to prevent erosion, sedimentation or to prevent soil 
disturbance in the designated district. 

The property in this classification has previously been declared to 

potentially be a threat to human health and the environment; or could be 
potentially such a threat, based upon either federal regulations, state 
procedures and/or local decisions of the zoning and planning commission 
of the City of Cedartown. As  such, no improvements which would allow 
human occupation of the property, no ground water collecting facilities, 
ponds, lakes; nor any wells (drinking water, commercial use wells, raw 
water or any other type wells) shall be permitted in this district." 

A certified copy of Ordinance 14,1996 of the City of 
Cedartown, creating a special restrictive use classification by zoning ordinance 
of the Municipality is provided in Appendix A These actions taken by the 
City have satisfied the requirements for institutional controls intended in the 
ROD. 

2.2 JUONITORING WELL ABANDONMENT 

Several of the groundwater monitoring wells installed 
during the USEPA site investigation were not included in the 
RA groundwater monitoring program. As a result, it was agreed to 

decommission these monitoring wells during the RD. The following 
monitoring wells were decommissioned during the RD: 



Monitoring Well  No. Rationale 

Well screen straddles residuum/ 
bedrock interface 
Drilled through waste 
Shallow monitoring well, not required 
in monitoring program 
Unknown lithology 

The locations of the monitoring wells decommissioned 
during the RD are presented on Figure 2.2. 

Prior to initiating the field activities for this task, detailed 
decommissioning procedures were developed for each monitoring well. 
These decommissioning procedures were previously provided to USEPA in 

the Pre-Final Construction Report. (A copy of this report is provided in 
Appendix B). In general, monitoring well decommissioning included the 
following tasks: 

removing the surface protection; 
checking the riser pipe for plumbness and alignment; 
overdrilling the well with 4 1/4-inch ID hollow-stem augers or a 4-inch ID 

core barrel; 
removing all the 2-inch diameter well materials; 
backfilling the borehole with bentonite grout; and 

restoring the ground surface. 

These procedures were followed for monitoring wells 
CL-02-WP, CL-09-WT and CL-11-WP. The full details of the 
decommissioning activities are provided in the Pre-Final Construction 
Report. Attempts were made to decommission monitoring well CL-08-WP 
using these procedures. However, a blockage was discovered at 3 feet below 
grade, which prevented the overcoring. As a result, the 2-inch diameter well 
screen and riser pipe were filled with bentonite grout. The details of the 

decommissioning of monitoring well CL-08-WP are also provided in 
Appendix B. 



Subsequent to the decommissioning of monitoring well 
CL-08-WP, CRA reviewed the original construction documents for the well. 
Based on this review, it was determined that the closure was adequate. The 
details of this review and assessment also are provided in Appendix B. 

2.3 BACKGROI JND MONITORING WELL CONSTRUCTION 

During the RI, two monitoring wells (CL-09-WP and 
OW-6B) were designated as background monitoring wells. The purpose of 
these background monitoring wells was to provide an indication of the soil 
and groundwater chemistry for similar Site geologic conditions unaffected by 
landfilling operations. However, there was a variation in the groundwater 
chemistry between these two monitoring wells during the three RI sampling 
events. In order to improve the definition of background groundwater 
quality, an additional background monitoring well was installed upgradient 
of the landfill as part of the selected remedy. 

On December 21,1994, bedrock monitoring well OW-7 was 
constructed as an open borehole. Upon initiation of development on 
January 4, 1995, the monitoring well was found to have collapsed and be 
non-yielding; therefore, replacement monitoring well OW-7R was 
constructed on January 19,1995. Details of the construction are discussed in 
the "Final Construction Report" presented in Appendix C. 

2.4 JvlONITORING WE1 ,L OW-3 MODIFICATIONS 

Perimeter monitoring well OW-3 was installed during the 
RI. The monitoring well was originally consttucted with a 6-inch diameter 
low-carbon steel to a depth of 156 feet; and an open hole to 193 feet below 
grade. 

During the RA groundwater sampling events in April 
and July 1995, it was noted that it was becoming increasingly difficult to 
achieve low turbidity (i.e. less that 10 NTUs) during well purging. This fact 



was attributed to the degradation of the low-carbon steel casing and the 
presence of iron-reducing bacteria. It was therefore recommended to USEPA 
that perimeter monitoring well OW-3 be modified by completing the 
monitoring well with 2-inch diameter stainless steel material. USEPA 
granted' approval for the modification of perimeter monitoring well OW-3 on 
October 17,1995. 

Monitoring well OW-3 was converted to a 2-inch 
diameter monitoring well in October 1995. The full details of the conversion 
were previously provided to USEPA in Progress Report No. 18 dated 
November 3,1995. A copy of this correspondence is provided in Appendix D. 



3.1 LANDFIJ.1, COVER AND SEEP INSPECTIONS 

The Site was closed in 1979. Site inspections performed 
during the RI indicated that the cover was in good repair, most of the Site was 
well vegetated and only one leachate seep was found. As a result of the 
stability of the Site, landfill cover maintenance and seep control activities 
were performed on a semi-annual basis for the duration of the RA program. 
This task included performing a reconnaissance survey of the entire Site to 
ensure that conditions did not arise which may have posed a threat to human 
health or the environment. The semi-annual inspections were performed by 
the City of Cedartown staff. The primary objectives of this task were: 

i) to confirm that the integrity of the landfill cover was maintained such 
that landfill refuse was not exposed at the ground surface; and 

ii) to record and report any uncontrolled leachate seeps discharging to the 
surface. 

Landfill cover and seep inspections were conducted by Mr. 
David Johnson, City of Cedartown Manager, on the following dates: 

February 10,1995; 
November 21, 1995; 
March 19,1996; and 
October 11, 1996. 

The landfill cover was found to be in good condition with 
only sporadic (old in nature) superficial refuse. The condition of the east seep 
remained unchanged, with no evidence of new uncontrolled discharges of 

leachate. 

The semi-annual inspection logs for each of the above 
dates were reported in the appropriate monthly progress reports. Copies of 
the semi-annual inspection logs are provided in Appendix E. 



Groundwater sampling was conducted as part of the 
Selected Remedy. The Site monitoring well network consisted of perimeter 
monitoring wells and interior monitoring wells. The purpose of the 
perimeter well groundwater monitoring program was to evaluate the impact 
of the landfill, if any, on the downgradient water quality. The purpose of the 
interior well groundwater monitoring program was to verify the 
effectiveness of natural attenuation of the contaminants of concern. A 
summary of the monitoring well network completion details are provided in 
Table 3.1; while these locations are shown on Figure 3.1. 

Groundwater sampling occurred on the following dates: 

Round One: 
Round Two: 
Round Three: 
Round Four: 
Round Five: 
Round Six: 
Round Seven: 
Round Eight: 

January 4 - 11 and January 23,1995; 
April 24 - May 2,1995; 
July 19 - July 24,1995; 
October 23 - October 26,1995; 
January 2 - January 5,1996; 
April 22 - April 25, 1996; 
July 8 - July 11,1996; and 
October 23 - October 28,1996. 

All groundwater sampling was conducted in accordance 
with the methods and procedures presented in Appendix A of the 
USEPA-approved RD/RA Work Plan. In order to minimize the suspended 
particulate matter in the groundwater samples, low-flow purging techniques 
were used. This method was effective in reducing the turbidity of most 
samples to levels below the objective of 25 NTU. 

During each sampling event, the groundwater level in 
each monitoring well was measured and recorded. During purging, the 
specified parameters (pH, conductivity, temperature, and turbidity) were 
measured to verify stabilization had occurred. Groundwater samples were 
collected directly into laboratory-supplied bottles. The groundwater samples 



were preserved with nitric acid, stored on ice and shipped by overnight 
courier to the contract laboratory. 

Due to dry conditions, it was not possible to obtain 
groundwater samples from all three interior monitoring wells during each 
sampling event. The number of groundwater samples obtained from each 
interior well during the eight sampling events were: 

CL-05-WP 6 samples 
CL-06-WP 3 samples 
CL-07-WP 2 samples 

Each groundwater sample collected was analyzed for the 
five groundwater contaminants of concern: beryllium, cadmium, chromium, 
lead, and manganese. Laboratory analyses were conducted by Quanterra 
Environmental Services, Inc. of North Canton, Ohio. 

The full details of the field activities associated with each 
groundwater sampling event were previously provided to USEPA in a series 
of Technical Memoranda. Copies of these Technical Memoranda are 
provided in Appendix F. 

SITE SURFACE WATER SAMPLING 

As part of the Selected Remedy, surface water sampling 
was conducted to evaluate the impact, if any, of the east seep on the water 
quality in the Coke Pond. Surface water sampling was conducted in 
conjunction with the groundwater sample collection activities. The surface 
water sample was analyzed for parameters indicative of leachate impact from 
the east seep. These parameters included aluminum, chromium, copper, 
lead, nickel, and zinc. Laboratory analyses were conducted by Quanterra 
Environmental Services, Inc. of North Canton, Ohio. Technical memoranda 
detailing the field sampling activities for each sample round are presented in 
Appendix F. 



4.0 SITE GROUNDWATER FLOW EVALUATION 

As previously stated, groundwater level measurements 
were made during each groundwater monitoring event. In addition, three 
rounds of groundwater level measurements were collected during the RI. A 
summary of all groundwater level measurements is provided in Table 4.1. 

During the RI, it was established that only water levels 
from monitoring wells completed entirely in the Bedrock Aquifer would be 
used to construct groundwater contours for this unit. As a result, monitoring 
wells CL-03-WP, CL-04-WP, CL-05-WP, CL-06-WP, CL-07-WP, and CL-09-WP 
were not used in preparing groundwater contours for the Bedrock Aquifer. 
Using this precedent, groundwater contours were prepared for the Bedrock 
Aquifer for each sampling round. The RI and RD Bedrock Aquifer contours 
are shown on Figures 4.1 to 4.11, inclusive. 

Examination of these figures shows that the direction of 
groundwater flow in the Bedrock Aquifer is northeast. This primary 
direction of groundwater flow was consistent through all monitoring events. 
Another feature of the groundwater contours is the absence of any mounding 
due to leakage from the landfill. This is most likely due to the absence of a 
continuous leachate mound, and, the presence of a clay unit between the 
landfill and the underlying bedrock. 



5.0 SUMMARY OF ANALYTICAL DATA 

5.1 DATA VALIDATION 

CRA submitted all investigative samples to Quanterra 
Environmental Services, Inc. of North Canton, Ohio. Each of Quanterra's 
laboratory reports is presented in Appendix G. Following the receipt of 
analytical data for each round of RA sampling, a formal assessment of the 
reported analytical data, from a quality control (QC) perspective, was 
conducted by CRA. On the basis of these reviews, the investigative data were 
acceptable for use in a quantitative assessment. Further details of each QC 
assessment are presented in the data validation memoranda included in 
Appendix H. 

5.2 SITE GROUNDWATER RESULTS 

5.2.1 Overview 

Groundwater samples were collected from the monitoring 
well network on a quarterly basis during the RA. The locations of each of the 
monitoring wells in the RA monitoring well network are shown on 
Figure 3.1. Each of the groundwater samples were analyzed for beryllium, 
cadmium, chromium, lead and manganese. 

The first round of RA sampling was conducted in January 
1995. Groundwater monitoring has continued on a quarterly basis from that 
time until October 1996. The following subsections of this report present a 
summary of the analytical results. The statistical evaluation of the data is 
presented in Section 6.0 and an assessment of the significance of the presence 
of manganese is presented in Section 7.0. 



5.2.2 Site B . . ack~round monitor in^ Wells 

Three Site background monitoring wells are included in 
the groundwater monitoring network. These monitoring wells include: 

OW-6B,'OW-7R, and CL-09-WP. The locations of the background monitoring 
wells are shown on Figure 3.1. 

Over the eight rounds of RA sampling, the analytical data 
have remained relatively consistent. Neither beryllium nor cadmium were 
detected in any of the background monitoring wells in any of the RA 
sampling events. Manganese has been detected in each of the background 
monitoring wells, at concentrations ranging from 0.0101 mg /L (in CL-09-WP 
in January 1996) to 0.491 mg/L (in OW-7R in January 1995). This is consistent 
with the known levels of manganese in the abandoned Ledbetter Mine. 

Lead was detected in two of the three background 
monitoring wells. Lead was detected in one round of sampling in OW-7R at 
0.011 mg/L in January 1995, but has not been detected in this well since that 
time. Monitoring well OW-6B has also had detections of lead in three 
monitoring rounds. The detected concentrations in OW-6B have ranged 
from 0.0036 mg/L in April 1996 to 0.005 mg/L in April 1995. 

Chromium was detected on one occasion in two of the 
background monitoring wells. Chromium was detected at a concentration of 
0.0101 mg/L in OW-7R in January 1995, and chromium was found at 

0.0162 mg/L in OW-6B in October 1996. In all other quarterly sampling 

events, chromium was not detected in any of the background monitoring 
wells. 

A summary of the background monitoring well data is 

presented in Table 5.1. 



5.2.3 Site Interior Monitome Wells . . 

The three interior monitoring wells included in the 
groundwater monitoring network are: CL-05-WP, CL-06-WP, and CL-07-WP. 

The purpose of monitoring these interior wells during the RA was to 
determine the degree of natural attenuation occurring between the base of the 
landfill and the perimeter monitoring wells. As stated in the 
USEPA-approved RD/RA Work Plan, the data generated from the interior 
well monitoring program will not be used to determine if further remedial 
action is required. 

Attempts to collect samples from the interior monitoring 
wells were made during each quarterly sampling event; however, during 
many sampling events, samples could not be collected from the interior wells 
due to dry conditions. The available analytical data are discussed in the 
following paragraphs. 

None of the interior monitoring wells contained 
beryllium or cadmium in any of the RA sampling events. 

Manganese was detected in each of the interior 
monitoring wells during each sampling event. Monitoring well CL-05-WP 
was sampled six times during the RA sampling program and had manganese 
detections ranging from 1.27 mg/L in January 1995 to 2.46 mg/L in April 1995. 
Monitoring well CL-06-WP was sampled only three times during the RA 
sampling program and had manganese concentrations ranging from 
0.204 mg/L in April 1996 to 0.888 mg/L in April 1995. Monitoring well 
CL-07-WP was sampled only twice during RA sar,.pling and contained 
manganese at 0.274 mg/L in April 1996 and at 0.810 mg/L in May 1995. 

Lead was also detected in each of the interior wells in at 
least one RA sampling event. Monitoring well CL-05-WP contained lead at 
0.003 mg/L in the sample collected in July 1995. No other samples collected 
from this well contained detectable levels of lead. Lead was also detected once 
in monitoring well CL-06-WP at a concentration of 0.0046 mg/L (April 1995). 

Monitoring well CL-07-WP contained detectable levels of lead in both 



sampling events. The lead levels in CL-07-WP were 0.0268 mg/L in May 1995 
and 0.0113 mg/L in April 1996. 

Chromium was detected only in monitoring wells 
CL-06-WP and CL-07-WP. Chromium was detected in each of the three 
sampling events at CL-06-WP and ranged from 0.0103 mg/L in April 1996 to 
0.423 mg/L in January 1995. Chromium was detected in each of the two 
rounds of groundwater sampling at CL-07-WP at concentrations of 0.23 mg/L 
in May 1995 and 0.398 mg/L in April 1996. 

A summary of the interior monitoring well analytical 
data is presented in Table 5 2. 

5.2.4 Site Perimeter Monitoring Wells 

Seven monitoring wells are included in the Site 
perimeter monitoring well network for the RA sampling. These wells 
include: OW-1, OW-2, OW-3, OW-4, OW-5, CL-03-WP, and CL-04-WP. The 
purpose of the perimeter well sampling is to determine the impact, if any, of 
the landfill on the downgradient chemistry, and the effectiveness of natural 
attenuation in achieving the groundwater performance standards at the 
perimeter of the Site. 

None of the perimeter monitoring wells contained 
beryllium, cadmium or lead in any of the RA sampling events. 

Chromium was detected only in OW-1 and only in one 
sampling event during the RA groundwater monitoring program. 
Chromium was detected at a concentration of 0.0104 mg/L in OW-1 in 

July 1996. 

Manganese was detected on at least one occasion in each 
of the perimeter monitoring wells. This is consistent with the naturally 

occurring sporadic and random concentrations of manganese reported in the 
region of the Site. Both CL-04-WP and OW-5 contained manganese on only 



one occasion at concentrations of 0.0197 mg /L (October 1996) and 0.0108 mg /L 
(January 1995), respectively. However, manganese has been consistently 
detected in monitoring wells OW-1, OW-2, OW-3, and OW-4. Manganese 
concentrations have ranged from 0.0164 mg/L (July 1996) to 4.18 mg/L 
(April 1996) in OW-1; from 0.285 mg/L (October 1995) to 1.17 mg/L (July 1995) 
in OW-2; from 0.114 mg/L (January 1995) to 5.3 mg/L (July 1996) in OW-3; 
from 1.93 mg/L (October 1996) to 5.74 mg/L (October 1995) in OW-4; and from 
non-detect to 0.0726 mg/L (July 1995) in CL-03-WP. 

A summary of the perimeter well groundwater data is 
presented in Table 5.3. 

The distribution of the manganese detections is erratic, as 
is illustrated on Figure 5.1. The consistent detections are found in perimeter 
monitoring wells OW-1, OW-2, OW-3, and OW-4. The perimeter monitoring 
well manganese concentrations are generally higher than the manganese 
concentrations detected in the interior monitoring wells. Because manganese 
concentrations are generally higher in the perimeter wells than in the 
interior wells, and the consistent detection is limited to four perimeter 
monitoring wells located on three sides of the landfill area; it appears that the 
elevated levels of manganese are due to naturally occurring levels of 
manganese in the groundwater. A more thorough assessment of manganese 
in groundwater at the Site is discussed in Section 7.0. 

5.3 SITE SURFACE WATER RESULTS 

The purpose of the surface water sampling program is to 
evaluate the impact, if any, of the east seep on the water quality in the Coke 
Pond. During the RA, the surface water in the Coke Pond was sampled on a 
quarterly basis for aluminum, chromium, copper, lead, nickel, and zinc. The 
surface water parameter list was based on detected metals in the ponded seep 
area during the RI. The ponded seep area potentially flows into the Coke 
Pond. The findings of the Coke Pond surface water sampling events are 
discussed in the following paragraphs. 

CONESTOGA-ROVERS & ASSOCIATES 



Zinc was detected in the surface water samples collected 
from the Coke Pond in four out of the eight RA sampling events. The 
detected zinc concentrations ranged from 0.0221 mg/L in October 1996 to 
0.085 mg/L in July 1995. Copper was detected in two of the eight sampling 
events at a concentration of 0.018 mg/L in both January 1995 and July 1995. 
Aluminum and lead were detected only in July 1995 at concentrations of 
1.87 mg/L and 0.0222 mg/L, respectively. 

A summary of the surface water analytical data is 
presented in Table 5.4. 



6.0 SITE STATISTICAL EVALUATION 

6.1 OVERVIEW 

A statistical analysis was performed using the eight 
rounds of analytical data obtained durin'g the RA sampling events. The 
purpose of the evaluation was to determine the appropriateness of the 
groundwater Performance Standards; and to evaluate the chemistry in the 
Site perimeter monitoring wells. 

The statistical analyses presented in this section were 
conducted in accordance with all the procedures described in the RD/RA 
Work Plan. However, these procedures do not consider the random, 
naturally occurring distribution of manganese at the Site. As a result, the 
meaningfulness of the statistical analysis is questionable. 

The results of the statistical analysis are reported below, 
and an assessment of the significance of the manganese detections is provided 
in Section 7.0. 

6.2 DESCRIPTION OF METHODS 

USEPA originally provided groundwater and surface 
water Performance Standards in the ROD. However, the groundwater 
Performance Standard for manganese was revised by USEPA in 
November 1995 from 0.175 mg/L to 0.84 mg/L. A summary of the 
groundwater Performance Standards for the Site is presented in Table 6.1. 

In general, a statistical evaluation procedure was used to 
determine the COC background groundwater concentrations; and to compare 

the downgradient monitoring wells to the Performance Standards. Details of 
the statistical evaluation procedures are discussed in the following 
subsections. 



6.2.1 Determination of the Appropriateness 
pf the Performance Standards 

The appropriateness of the Performance Standards was 
assessed by comparing background monitoring well concentrations to the 
groundwater Performance Standard values for each COC. For a Performance 
Standard to remain valid, it had to be greater than the background 
concentration for the Site. A confidence interval approach was used. The 
95 percent upper confidence limit (UCL) was compared to the Performance 
Standard using the student-t test. This test determined if the mean of the 
pooled background COC concentration was significantly less than or greater 
than the Performance Standard. The mathematical basis for the calculation is 
as follows: 

The data from the background monitoring wells were 

pooled and the mean 6) and variance (S,2) of the background data were 
calculated as, 

.c.? = (X, -3T)2 +(X* - X ) 2 + . .  .+(X, -X12 

where: X, = monitoring data value N for background concentration of 
the specific COC 

N = number of background samples 

The t-statistic, to, is calculated as 

where: PS = groundwater Performance Standard for the COC 
S = standard deviation 



The critical comparison statistic, tc, was selected from the 

student-t table for (N-1) degrees of freedom and a 5 percent level of 
significance. The t-statistic, tS, was compared to tc with the following decision 

rules: 

i) 

ii) 

iii) 

if t* was positive and equal to or larger than tc, then the mean 

background value of the specific COC was significantly greater than the 
Performance Standard at the 5 percent level and the Performance 
Standard was not appropriate; 

if t' was negative and the absolute value was equal to or larger than tc, 

then the mean background value of the specific COC was significantly 
less than the Performance Standard at the 5 percent level and the 
Performance Standard was appropriate; and 

if the absolute value of t* was less than tc, then it was concluded that 

there was no significant difference between the mean value of the 
specific COC and the Performance Standard. In this case, there is no 
indication that the Performance Standard is significantly less than the 
background concentration and the Performance Standard is considered 
inappropriate. 

6.2.2 Evaluation of Downgradient Water Quality vs. Specific 
Performance Standards 

The COCs for which the Performance Standards are valid 
were evaluated individually in each of the seven downgradient monitoring 
wells using the confidence interval approach described above, with the 
following decision rules: 

i) if t* was positive and equal to or larger than tc, then the mean 

downgradient value of the specific COC was significantly greater than 
the Performance Standard at the 5 percent level; 

ii) if t* was negative and the absolute value was equal to or larger than tc, 

then the mean downgradient value of the specific COC was 



significantly less than the Performance Standard at the 5 percent level; 
and 

iii) if the absolute value of t* was less than tc, then it was concluded that 

there was no significant difference between the mean value of the COC 
and the Performance Standard. 

6.2.3 Evaluation of Surface Water Quality vs. 
Performance Standards 

The water quality data in the Coke Pond were evaluated to 
determine what impact, if any, the east seep has had on the water quality of 
the Coke Pond. The surface water was assessed using the confidence interval 
approach (as described in Section 6.2.1) comparing the surface water quality 
data to the surface water Performance Standards. The surface water 
Performance Standards are summarized in Table 6.2. 

The specific surface water COCs were evaluated 
individually using the confidence interval approach with the following 
decisions rules: 

i) if t* was positive and equal or larger than tc, then the mean value of 

the specific COC was significantly greater than the Performance 
Standard at the 5 percent level; 

ii) if t* was negative and the absolute value was equal or larger than tc, 

then the mean value of the specific COC was significantly less than the 
Performance Standard at the 5 percent level; and 

iii) if the absolute value of t* was less than tcl then it was concluded that 

there was no significant difference between the mean value of the 
specific COC and the Performance Standard. 



6.3 SITE GROUNDWATER 

6.3.1 Appropriateness of the Performance Standards 

A statistical analysis was performed to determine if the 
Performance Standards noted in Table 6.1 are appropriate based on the 
background concentrations of the COCs in the Site groundwater. 

A summary of the calculated statistical results for the 
background wells is presented in Table 6.3. 

The statistical analysis has demonstrated that the 
Performance Standard for each of the COCs is appropriate and will be used for 
the comparison with downgradient water quality. 

However, as discussed in Section 6.1, the meaningfulness 
of the statistical evaluation of the Performance Standard for manganese is 
questionable due to the naturally occurring random and sporadic distribution 
of manganese at the Site. 

6.3.2 Downgradient Water Quality vs. 
Svecific Performance Standards 

The perimeter monitoring v vell ground ata v 

assessed to determine if there had been a statistically significant increase or 
decrease in COC concentrations due to Site conditions. The manganese and 
chromium concentrations in each of the perimeter monitoring wells were 
compared to the respective Performance Standard. No comparisons were 
performed for the other COCs since beryllium, cadmium, and lead were not 
detected in any of the perimeter monitoring wells. 

Performance Standards were met for all COCs in the 
perimeter monitoring wells with the exception of manganese in OW-1, 
OW-3, and OW-4. A summary of the calculated statistical results is presented 
in Table 6.4. 



In perimeter monitoring wells OW-1, OW-3, and OW-4, 
the mean manganese concentration over the eight rounds of RA sampling 
was determined to be statistically significantly higher than the Performance 
Standard of 0.84 mg/L. Therefore, a trend evaluation was completed to 
determine if substantial increases above the Performance Standard occurred 
in two consecutive rounds, or if the trend is decreasing and Performance 
Standards are likely to be met within five years of this two-year review. 

The concentrations of manganese in monitoring wells 
OW-1, OW-3, and OW-4 have been plotted against time in Figures 6.1, 6.2, 
and 6.3, respectively. A linear regression analysis was performed for the data 
from each monitoring well to determine the trend in manganese 
concentrations with time in each monitoring well. The procedures used in 
this evaluation are presented in Appendix I. 

In perimeter monitoring wells OW-1, OW-3, and OW-4, 
the Performance Standard for manganese of 0.84 mg/L was exceeded in at 
least two consecutive rounds. The manganese concentrations in perimeter 
monitoring wells OW-1 and OW-4 are decreasing with time and are expected 
to reach the Performance Standard in 3 years and 14 years, respectively. The 
manganese concentrations in perimeter well OW-3 appear to be increasing 
slightly and are not expected to reach the Performance Standard within the 
next three years. The manganese concentrations detected in perimeter 
monitoring well OW-3 further verify the random and sporadic levels of 
manganese reported in the region of the Site. 

The significance of the manganese concentrations found 
in the perimeter monitoring wells is further discussed in Section 7.0. 

6.4 SITE SURFACE WATER 

An assessment of the surface water data from the Coke 
Pond was completed to determine what impact, if any, the east seep has on 
the water quality of the Coke Pond. 



The data evaluation reveals that the surface water quality 
in the Coke Pond meets the lowest Performance Standard for each COC. In 
each case, the mean concentration of each COC was statistically determined to 
be either significantly lower or not significantly different than the lowest 
applicable Performance Standard. A summary of the calculated statistical 
results for the surface water data is presented in Table 6.5. 



7.0 ASSESSMENT OF MANGANESE PRESENCE 

Based on the findings of the statistical evaluation in 
Section 6.0, manganese is the only COC present in Site groundwater which is 
present at concentrations significantly greater than the Performance Standard. 
Therefore, manganese is the main COC considered in this Section. Although 
mean manganese concentrations significantly exceed Performance Standards 
in three of the perimeter monitoring wells (OW-1, OW-3, and OW-4), these 
elevated manganese concentrations do not appear to be due to the presence of 
the landfill. Studies have shown that elevated levels of manganese are 
naturally occurring in soil, surface water and groundwater in the region of 
the Site. 

The following sections discuss the distribution of 
manganese in groundwater at the Site and provide an evaluation of 
manganese presence with respect to the landfill. 

7.2 ASSESSMENT OF COC DISTRIBUTION 

7.2.1 Evaluation of Downgradient Water Quality 
rior Water Oualitv vs. Inte 

A statistical analysis was performed using the eight 
quarters of analytical data obtained during the RA sampling events. The 
purpose of this evaluation was to determine whether there was a statistically 
significant increase or decrease in COC concentrations downgradient of the 
Site due the presence of the landfill. The water quality in each perimeter 
monitoring well was compared to that of the interior monitoring wells for 
manganese and chromium, using the confidence interval approach described 
in Section 6.2.1. No comparisons were performed for the other COCs since 
beryllium, cadmium, and lead were not detected in any of the perimeter 

wells. 



A summary of calculated statistical results is presented in 

Table 7.1. 

The mean manganese concentration in perimeter 
monitoring well OW-2 was determined to be not significantly different from 
the pooled mean manganese concentration in the interior monitoring wells. 

However, in perimeter monitoring wells OW-1, OW-3 
and OW-4, the mean manganese concentrations over the eight rounds of RA 
sampling were each determined to be statistically significantly higher than the 
pooled mean manganese concentration in the interior monitoring wells. 

The interior monitoring wells provide data which are 
representative of the groundwater directly impacted by the landfill. In this 
case, the pooled mean manganese concentration directly below the landfill 
was 1.218 mg/L. However, further downgradient, the manganese 
concentrations are significantly greater than the concentrations in 
groundwater below the landfill. Therefore, the presence of the landfill cannot 
be the sole source of the elevated levels of manganese in perimeter 
monitoring wells OW-1, OW-3, and OW-4. An alternate source of 
manganese has been documented through independent research and is 
discussed in Section 7.2.2. 

The mean chromium concentration for each of the 
perimeter wells over the eight rounds of RA sampling was determined to be 
lower than the pooled interior well mean chromium concentration. This 
change was not significantly different, but does indicate that natural 
attenuation is occurring between the base of the landfill and the perimeter 
wells. 



7.2.2 b e s s m e n t  of Maneanese Distribution 

7.2.2.1 Natural Recional Distribution of Manzanese 

A recent review has established that the region 
surrounding the Site has naturally-occurring elevated manganese levels in 
soil, surface water, sediment and groundwater. According to USEPA's 
"STORET database, manganese levels as high as 46,200 parts per million 
(ppm) have been detected in stream sediments about 26 miles northeast of 
Cedartownl. The United States Geological Survey (USGS) database 
"WATSTORE" documents manganese concentrations ranging from 500 to 
57,000 parts per billion (ppb) in Georgia surface water, while levels ranging 
from 500 to 10,000 ppb have been reported in Georgia groundwaterl. 
Substantial manganese deposits have been identified within 5 to 6 miles of 
the Site, in Polk County. Manganese mining occurred at several locations 
within 30 miles of Cedartown, and an ore sample collected from the Ledbetter 
Mine was found to contain manganese at 11,500 ppm. Also, groundwater 
manganese levels throughout the State of Georgia are higher than those 
detected at the Site. 

Prior to being used as a landfill, the Site was an iron ore 
mine (the Ledbetter Mine). The relationship between iron ore and 
manganese has been documented both globally and with respect to Georgia 
iron ore deposits. Manganese is one of the most common of the impurities 
associated with brown iron ore. Such iron ores, for example, the Clinton iron 
ores, are commonly found in the Northwest of Georgia. Manganese ores, as 
well as brown iron ores, are reported to occur as pockets or irregular deposits. 
Manganese ore deposits in the nearby Cartersville and Cave Springs districts 
occur as irregular, lenticular bodies which vary in size, ranging from small 
grains to large masses. Chemical analyses of manganese ore samples from 
these districts have indicated manganese levels in the range of 15 percent to 
60 percent. 

Reference: "Naturally Occurring Manganese, Cedartown Municipal Landfill Site, Cedartown, 
Georgia", October 30,1996, Superior Consultants and Wm. C. Hutton Consultants. 



Therefore, it is apparent that the elevated levels of 
manganese in perimeter monitoring wells OW-1, OW-3, and OW-4 are due to 
naturally occurring manganese in the area of the Site. The presence of 
randomly distributed naturally occurring manganese at the Site does make 
the use of the groundwater Performance Standard of 0.84 mg/L at this Site 
questionable. 

7.2.2.2 Transport 

Leachate migration from the landfill to the downgradient 
wells would occur via the limestone stratum underlying the waste and clay 
residuum. Therefore, it is relevant to assess the COC concentrations in the 
leachate as it leaves the landfill proper and migrates to the underlying 
Bedrock Aquifer, which is the conduit for leachate migration to the 
downgradient monitoring wells. 

As the leachate migrates from the landfill to the 
underlying Bedrock Aquifer, and then downgradient, natural attenuation 
would result in the reduction of leachate concentrations in the groundwater, 
as processes such as advection, dispersion, dilution, and sorption take place. 
This attenuation ultimately results in reduced solute concentrations along 
the groundwater flowpath. Even conservative tracers (i.e. compounds that do 
not interact with porous media or undergo decay), exhibit natural attenuation 
along a given groundwater flowpath. 

If it is assumed that migration of leachate from the 
landfill is occurring and is impacting the downgradient monitoring wells, it 
would be expected to find some contaminants in the downgradient 
monitoring wells at concentrations significantly less than those observed 
where the leachate exits the landfill and enters the aquifer. This decreasing 
concentration trend was observed with chromium at all the downgradient 
monitoring wells. However, at three downgradient monitoring wells, 
increased manganese concentrations were observed (OW-1, OW-3, OW-4), 
and at another downgradient monitoring well (OW-2), no significant 
attenuation was observed. 

CONESTOGA-ROVERS & ASSOCIATES 
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10.0 RECOMMENDATIONS 

Based on the results of the RA monitoring program and 
the other remedial actions undertaken by the Cedartown Group, the 
following recommendations are made: 

i) the Site should be de-listed from the NPL; 
ii) the Site should be placed under the oversight of the Georgia 

Department of Natural Resources; and 
iii) any further actions, including monitoring, at the Site would be 

conducted in accordance with agreements reached with the State of 
Georgia. 



also significantly greater than the manganese concentrations in the 
interior monitoring wells. This confirms that the manganese is not 
originating from the landfill, but is due to naturally occurring 
background levels. 

vi) The potential risk to human health has been eliminated due to the 
acquisition of adjacent land by the City of Cedartown and the 
placement of zoning restrictions prohibiting future development and 
use of Site groundwater. 



9.0 CONCLUSIONS 

The data collected during the RA were evaluated to 
determine if the groundwater Performance Standards are appropriate and if 
natural attenuation processes are effective. The RA data and the research 
demonstrate the following: 

i) The Site should be removed from the National Priorities List since all 
appropriate remedial actions have been or are currently being 
conducted. 

ii) Independent research has shown that the presence of manganese at the 
Site is sporadic and related to the iron ore previously mined at the Site. 
In addition, this research has identified that manganese commonly 
occurs in northeast Georgia in soil, surface water, sediment and 
groundwater. The concentrations of manganese in groundwater in 
Georgia are higher than those detected at the Site; indicating the 
ubiquitous distribution of this metal. 

iii) Based solely on the statistical evaluation of the Site background 
monitoring well data, the groundwater Performance Standards 
specified in the ROD are appropriate. However, the documented 
naturally occurring presence of manganese in soil, surface water, 
sediment and groundwater makes the use of any Performance 
Standard for manganese at this Site questionable. 

iv) The only COC consistently detected in the Site perimeter monitoring 
wells is manganese. Manganese was consistently detected in only four 
of the seven perimeter monitoring wells. This random, sporadic 
distribution is consistent with the manganese naturally occurring in 
this area. 

v )  The concentrations of manganese in perimeter monitoring wells 
OW-1, OW-3, and OW-4, were found to be statistically significantly 
higher than the Performance Standard of 0.84 mg/L. However, the 
manganese concentrations in these perimeter monitoring wells are 



Due to the naturally occurring manganese in the soil and 
groundwater, no further response actions will reduce the manganese 
concentrations in Site groundwater to the Performance Standard specified in 
the ROD. In addition, the performance of further groundwater quality 
monitoring will not provide any valuable information with respect to Site 
conditions. 

8.5 SUMMARY 

The Cedartown Group has performed all appropriate 
response actions at the Site. No further response actions will reduce the 
concentration of manganese in the groundwater to the Performance 
Standard; for the manganese is naturally occurring. 

As a result of these findings, it is appropriate for USEPA to 
delete the Site from the NPL; and transfer responsibility for the Site to the 
State of Georgia. 



During the RI only one leachate seep (east seep) was 
identified. Leachate seep inspections conducted concurrently with the cover 

inspections have confirmed that no new seeps have developed. Given this 
fact, and the lack of impact of the east seep on surface water quality, no further 

response actions for leachate control are warranted. 

The surface water quality monitoring conducted has 
shown that the east seep has not impacted the water quality of the Coke Pond. 
The analyses have shown that the concentrations of the surface water COCs 
meet the most stringent Performance Standards for the Site. As a result, 
further surface water monitoring is not required. 

The Site groundwater monitoring data collected during 
the RA has shown that the only groundwater COC detected consistently in 

the background and perimeter monitoring wells is manganese. The 
distribution of manganese in the groundwater was found to be random in 
nature. In addition, the concentration of manganese was found to be higher 
in three perimeter monitoring wells than in the interior monitoring wells. 
This fact confirms that the landfill is not the source of manganese in these 
perimeter monitoring wells. 

Independent research has established that manganese is 
naturally occurring in the soil, surface water, sediment, and groundwater 
surrounding the Site. The sporadic nature of the elevated manganese 
detections in Site groundwater is consistent with the documented sporadic 
occurrence of manganese and brown iron ore deposits in the former Ledbetter 

Mine. 



8.0 ADEOUACY OF SITE REMEDIAL ACTIONS 

The following section of this report summarizes the 
remedial actions undertaken to date by the Cedartown Group at the Site. The 
purpose of this section is to identify that the remedial actions undertaken 
have addressed the potential risk at the Site; and that further response actions 
are not appropriate. Based on this, the deletion of the Site from the NPL is 
warranted. 

8.1 JNSTITT JTIONAL CONTROLS 

During the RI, it was determined that the only medium of 
concern was groundwater. This was based on a calculated potential risk to 
human health based on the consumption of groundwater. At the time of the 
RI, there were no groundwater users in the vicinity of the Site. This fact 
holds true today. In order to guarantee the there will be no future use of 
groundwater in the vicinity of the Site, the City has acquired the lands 
illustrated on Figure 2.1. An ordinance has been passed by the City 
establishing a "Special Use (district)". This designation prevents subsurface 
disturbances and use of groundwater. 

This action has eliminated the potential exposure 
pathway of groundwater consumption. 

8.2 LANDFILL COVER AND SEEP MONITORING 

As part of the RA, landfill cover inspections have been 
undertaken on a semi-annual basis (see Section 3.1). These inspections have 
confirmed that the landfill cover is in good repair and is well vegetated. It 
was also noted that the condition of the cover has not changed over the 
period of the inspections. This fact is not surprising, given that the landfill 
closed in 1979; and that waste was placed in discrete excavations. Therefore, 
significant additional settlement is not expected. As a result, no further cover 
upgrades are required. 



There is no explanation for the observed increased 
manganese concentrations downgradient of the Site other than the presence 
of another source of manganese. The literature and history of the area 
support the assertion that this elevated manganese is naturally occurring in 
the soil and groundwater; therefore, remedial action at the Site would not 
result in a reduction of manganese concentrations in groundwater 
downgradient of the Site. The sporadic nature of elevated manganese is also 
consistent with the established geology of the area, in which manganese 
deposits are known to occur as irregular lenticular bodies of varying size. 

7.3 MMARY 

The elevated manganese concentrations observed 
downgradient of the Site are considered to be naturally occurring in the soil 
and groundwater of the area. The data obtained during the RA sampling 
support the assertion that the observed elevated manganese concentrations 
are naturally occurring. Assuming that leachate is migrating from the 
landfill to the perimeter monitoring wells, the increased manganese 
concentrations downgradient can only be attributed to another source of 
manganese. Based on the well documented naturally-occurring manganese 
deposits in the region, and naturally high manganese concentrations in 
surface water and groundwater throughout the State, it is concluded that 
these elevated manganese concentrations are naturally occurring. 

The sporadic nature of the elevated manganese 
concentrations in the groundwater is consistent with the documented 
sporadic nature of manganese and brown iron ore deposits in the region. 
These deposits typically occur as lenticular bodies of irregular size and 
distribution. 

Due to the naturally occurring high manganese 
concentrations in the region's soil and waters, remedial action at the Site 
would not result in a reduction of manganese concentrations in the area 
downgradient of the Site. 
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Well 
Number 

ow-1 

OW-2 

OW-3 

OW-4 

OW-5 

OW-6B 

- 
OW-7R 

CL-03-WP (5) 

CL-OCWP (5) 

CL-05-WP (5) 

CL-06-WP (5) 
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TABLE 3.1 

CONSTRUCTION DETAILS FOR MONITORING WELL NETWORK 
CEDARTOWN MUNICIPAL LANDFILL SM'E 

CEDARTOWN, GEORGIA 

Ground 
Elevation 

(Ft. AMSL) (1) 

820.79 

824.45 

801.50 

799.00 

795.42 

804.12 

806.70 

833.60 

796.81 

850.10 

857.40 

823.30 

802.40 

TOP of Screened 
Well Screened Zntmal Bottom of Well Interval 

Elevation Elevation Depth Elevation Depth Lithologic 
(Ft. AMSL) (Ft. AMSL) (Ft. BGS) (Ft. AMSL) (Ft. BGS) Material 

823.80 761.79-771.79 49.0-59.0 760.79 60.0 Dolostone 

767.45-782.45 

Open Hole 

739.0-749.0 

712.42-732.42 

Open Hole 

724.70-734.70 

736.1-751.1 

755.31-765.31 

733.6-743.6 

770.4-780.4 

Dolostone 

Limestone 

Limes tone 

Limestone 

Limestone 

Siderite 

Clay/limestone 

Limestone 

Limestone 

Limestone 

792.80 30.5 Limestone 

770.40 32.0 Limestone 

(I) AMSL - above mean sea level 
:2) BGS - below ground surface . (3) Well has since collapsed to 646.50 Ft. AMSL or 155 Ft. BGS. 
(4) Well has since collapsed to 752.12 Ft. AMSL or 52.0 Ft. BGS. 
(5) Source: NUS Corporation 
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TABLE 4.1 

GROUNDWATER ELEVATION SUMMARY 
CEDARTOWN MUNICIPAL LANDFILL SITE 

CEDARTOWN, GEORGIA 

Monitoring 
Monitoring Well Rcfcrencc Water h e 1  Elevations (1) 

Wel! Classification Elevation October 1991 Dccember 1991 /antiny 1995 April 1995 /uly 1995 October 1995 

(1) Elevations are feet above mean sea level. 
(2) Dry. 
(3) Not sampled. 
(4) OW-7R installed during RD. 
P - Perimeter monitoring well 
B - Background monitoring well 
1 - Interior monitoring well 

CRA 3412 (1 I )  



TABLE 4.1 

GROUNDWATER ELEVATION SUMMARY 
CEDARTOWN MUNICIPAL LANDFILL SITE 

CEDARTOWN, GEORGIA 

Monitoring 
Monitoring Well Reference Water h e 1  Elevations (I) 

Well Classification Elevation lanva y 1996 April 1996 luly 1996 October 1996 

(1) Elevations are feet above mean sea level. 

(2) Dry. 
(3) Not sampled. 
P - Perimeter monitoring well 
B - Background monitoring well 
I - Interior monitoring well 



Location: 
Sample ID: 

Date Sampled: 

Beryllium mg/L 
Cadmium mg/L 
Chromium mg/L 
Lead mg/L 
Manganese mg/L 

Location: 
Sampk ID: 

Date Sampled: 

Beryllium mg/L 
Cadmium mg/L 
Chromium mg/L 
Lead mg/ L 
Manganese mg/L 

. . .BLE 5.1 

GROUNDWATER METALS RESULTS FOR BACKGROUND MONITORING WELLS 
REMEDIAL ACTION GROUNDWATER MONITORING 

CEDARTOWN MUNICIPAL LANDFILL SITE 
CEDARTOWN, GEORGIA 

Page 1 of 2 

Note: 

ND - Not detected at the reporting limit stated in parentheses 
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Location: 
Sample ID: 

Date Sampled: 

Beryllium 
Cadmium 
Chromium 
Lead 
Manganese 

GROUNDWATER METALS RESULTS FOR BACKGROUND MONITORING WELLS 
REMEDIAL ACTION GROUNDWATER MONITORING 

CEDARTOWN MUNICIPAL LANDFILL SITE 
CEDARTOWN, GEORGIA 

Note: 

ND - Not detected at the rrporting limit stated in parentheses. 
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Location: 
Sample ID: 

Date Sampled: 

GROUNDWATER METALS RESULTS FOR INTERIOR MONITORING WELLS 
REMEDIAL ACTION GROUNDWATER MONITORING 

CEDARTOWN MUNICIPAL LANDFILL SITE 
CEDARTOWN, GEORGIA 

Parameters YQitS 

Beryllium mg/L 
Cadmium mg/L 
Chromium mg/L 
Lead mg/L 
Manganese mg/L 

Location: 
Sample ID: 

Date Sampled: 

Parameteq Units 

Beryllium mg/L ND(0.005) ND(0.0050) ND(0.0050) 
Cadmium mg/L ND(0.005) ND(0.0050) ND(0.0050) 
Chromium mg/L 0.423 0.173 0.0103 
Lead mg/L ND(0.003) 0.0046 ND(0.0030) 
Manganese mg/L 0.662 0.888 0.204 

ND - Not detected at the reporting limit stated in parentheses. 

CRA .w2 (11) 
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GROUNDWATER METALS RESULT FOR PERIMETER MONITORING WELLS 
REMEDIAL ACllON GR&JNDWA+ER MONITORING 

CEDARTOWN MUNICIPAL LANDflLL SITE 
CEDARTOWN, GEORGIA 

Date Samplrd: 

kryllium mg/L ND(O.005) ND(O.0050) ND(O.0050) ND(O.0050) ND(O.OOM) ND(O.0050) ND(0.0050) ND(O.0050) 
W m i u m  mg/L ND(O.005) ND(O.0050) ND(O.0050) ND(O.0050) ND(O.0050) ND(0.0050) ND(0.0050) ND(O.0050) 
Chmmium mg/L ND(O.01) ND(O.0100) ND(0.0100) ND(O.Ol00) ND(O.0100) ND(0.0100) 0.0104 ND(O.O1OO) 
Ltd mg/L ND(O.003) ND(O.MM)) ND(O.Oa30) ND(O.OOJO) ND(O.Oa30) ND(O.Oa30) ND(O.oOJ0) ND(O.BM)) 
k l r l y a m  m g / t  2.83 323 3.05 336 3.49 4.18 0.0164 2.49 

loration: 
SampC ID: 

Date Samplrd: 

rammdal 

kyl l ium 
Cdmlum 
Chromium 
Ird 
k l r n g r m  

ND . Not drtrrtrd at the nportinp, limit suW in p r r n t h m  

-(Ill 



GROUNDWATER METALS RESULTS FOR PERlMmR MONITORING WELLS 
REMEDIAL ACTION GROUNDWATER MONITORING 

Location: 
Sa~+e ID: 

Date Sanpld: 

Eaamum 

bnyllium 
Cdmium 
auanhun 
Led 
W q a m  

Locaflan: 
S@ ID: 

D a b  Sawplrd: 

rmmelm 

bnyUium 
Cadmium 
Chromium 
Led 
Mangam 

Laation: 
Sampb ID:  

D a b  Sampled: 

eammJm 

Beryllium 
Cadmium 
Chraium 
Lead 
M . q a m  

CEDARTOWN MUNICIPAL LANDFILL SITE 
CEDARTOWN, GEORGIA 



GROUNDWATER METALS RESULfS FOR PERIMETER MONITORING WELLS 
REMEDlAL ACTION GROUNDWATER MONITORING 

CEDARTOWN MUNICIPAL LANDFILL SIT€ 
CEDARTOWN, GEORGIA 

Loration: CLOI-WJ' 
Samplr ID: W-3482-10s- GW-3482-10s- GW-3482-JOS- GW-3482-10s- GW-3482-10s- GW-3482-10s- GW-3482-10s- GW-34112-10s- 

01069SPJ W 2 5 M 6  102395-01 O l M W 1  W2m-02 0122%-03 07099601 10239601 
Date SampIrJ: 116/# UrV% 10123195 1121% Y2U% 41221% 7/J1% 101W1% 

rnp) 
r.Rmtlm Ulih 

Brryllium m g l  L ND(0.005) ND(O.OOSO) ND(0.0050) ND(0.0050) ND(0 0050) ND(0.0050) ND(O.0050) ND(O.0050) 
Cadmium mglL  ND(0.005) ND(O.0050) ND(O.0050) ND(O.OOM) ND(O.0050) ND(0.0050) ND(0.0050) ND(O.0050) 
Chromium mg/L ND(O.01) ND(0.0100) ND(O.O1OO) ND(0.0100) ND(0 0100) ND(0.0100) ND(0.0100) ND(O.O1OO) 
Lcrd mglL ND(O.005) ND(0.0030) ND(0.0030) ND(0.0030) ND(0 .m)  ND(O.0030) ND(O.OOJO) ND(O.0030) 
M a n g a m  mg/L ND(O.01) ND(0.0100) ND(0.0100) ND(O.0100) ND(O.0100) ND(0.0100) ND(O.0100) 0.0197 

Location: OW4 
Saople ID: W-3482-10s- GW-3482-10s- W-3482-10s- GW-3462-1NP- GW-3482-10s- GW-3482-10s- GW-3482-10s- GW-3482-10s- GW-3462-10s- 

Old695-06 W 2 5 M O  lmLB547 lbZ5SO7 01W96-12 W229E-W 0714)60( 10239641 30239661 
Date SampkJ: l lWS 112Y% 71201% IWW% I&/% Y221% 71101% 101W06 llYW06 

(DUP) 
hlamclm URIJs 

Brrytlium mg/L ND(0.005) ND(0.0050) ND(0.005) ND(0.W) ND(O.0050) ND(O.0050) ND(0.0050) ND(O.0050) ND(0.W) 
Cadmium mg/L ND(0.005) ND(O.0050) ND(o.ooS) ND(0 0050) Nq0.0050) ND(O.0050) ND(O.0050) ND(0.0050) ND(O.OOSO) 
Chmium mg/L ND(O.01) ND(O.O1OO) ND(O.01) ND(O.0100) ND(O.0100) ND(0.0100) ND(O.Ola)) ND(0.0100) ND(O.0100) 
Lcad mg/L ND(O.005) ND(0.0030) ND(0.003) ND(O.0030) ND(0.W) ND(0.0030) ND(O.0030) ND(0.0030) ND(o.0030) 
Manganese mg/L 0.0108 ND(0.0100) ND(O.01) ND(O.0100) ND(O.0100) ND(0.0100) ND(0.0100) ND(0.0100) ND(O.0100) 
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Location: 
Sample ID: 

Date Sampled: 

Parameters 

Aluminum 
Chromium 
Copper 
Lead 
Nickel 
Zinc 

Location: 
Sample ID: 

Date Sampled: 

Parameters 

Aluminum 
Chromium 
Copper 
Lead 
Nickel 
zinc 

SURFACE WATER METALS RESULTS 
REMEDIAL ACTION SURFACE WATER MONITORING 

CEDARTOWN MUNICIPAL LANDFILL SITE 
CEDARTOWN, GEORGIA 

Coke Porrd 
S W-3482-10s- S W-3482-10s- S W-3482-10s- S W-3482-10s- S W-3482-10s- 

011195-13 042895-002 0721 95-01 102595-01 01 0396-01 
1/11/95 4/28/95 7/21/95 10/25/95 1/3/96 

Coke Pond 
S W-3482-10s- S W-3482-10s- S W-3482-10s- 

042496-01 071 196-01 102896-01 
4/24/96 7/11/96 10123196 

ND-  Not detected at the reporting limit stated in parentheses. 

C M  3482 (11) 



TABLE 6.1 

GROUNDWATER CONTAMINANTS OF CONCERN AND PERFORMANCE 
STANDARDS 

CEDARTOWN MUNICIPAL LANDFILL SITE 
CEDARTOWN, GEORGIA 

Contaminant of Concern 

Manganese 

Beryllium 

CadmiumC 

chromiumd 

Lead 

P e ~ o m a n c e  Standard 
@ g / L )  

a Revised USEPA groundwater protection level for manganese (November 1995). 

b Safety Drinking Water Act Maximum Contaminant Level (MCL). 

c Included due to contaminant concentrations and frequency of detection. 

d While chromium was below detection during third sampling round, it was detected above 
standards in previous rounds. Therefore, it was retained for determining performance 
standards. 

e EPA Action Level from Lead and Copper Rule, 56 FR, June 7,1991. 



Contaminant 
of Concern 

Aluminum 

Chromium 

Copper 

Lead 

Nickel 

zinc 

Notes: 

FAWQC 
GSWQS 
NA 
ND 
a 

References: 

(1) 

TABLE 6.2 

SURFACE WATER CONTAMINANTS OF CONCERN 
AND PERFORMANCE STANDARDS 

CEDARTOWN MUNICIPAL LANDFILL SITE 
CEDARTOWN, GEORGIA 

FA WQC (1,2) 
Acute Chronic 
c p g m  CpgIL) 

GSWQS (3) 

c p g m  

NA 

120 a 

6.5 a 

1.3 a 

88 a 

60 a 

Federal Ambient Water Quality Criteria. 
Georgia State Water Quality Standards. 
Not Available. 
Not Detected. 
Assumed Surface Water Hardness 5100 (as mg/L CaC03 ). 

USEPA Quality Criteria for Water 1986 EPA/440/5-86-001 May 1986, 
51 Federal Register 43665, Update September 1987. 
IRIS - EPA Integrated Risk Information System Database, July 1992. 
Rules and Regulations for Water Quality Control, Chapter 391-3-6, 
1993, Georgia Department of Natural Resources, Atlanta, Georgia. 
EPA Region N "Toxic Substance Spreadsheet", EPA Water Quality 
Standards Unit. 



TABLE 6 3  

STATISTICAL ANALYSES - BACKGROUND MONITORING WELLS 
CEDARTOWN MUNICIPAL LANDFILL SITE 

CEDARTOWN, GEORGIA 

Critical 
Standard Comparison Petformance 

Mean (x) Deviation Variance t-Statistic Statistic Standard 
Parameter (mgl L) 6 , )  (sx2)  ( t  ') ( tc )  Appropriate 

chromium 

lead 

manganese 

Yes 

Yes 

Yes 

1. Non-detect concentrations were assumed to equal one-half the detection limit. 
2. Duplicate data are considered discrete sample points. 

CRA JIB2 (11) 



Well 

Manganese OW-1 
OW-2 
OW-3 
OW-4 
OW-5 
CL-03-WP 
CL-04-WP 

Chromium OW-1 
OW-2 
OW-3 
OW-4 
OW-5 
CL-03-WP 
CL-04-WP 

TABLE 6.4 

STATISTICAL ANALYSES - PERIMETER MONITORING WELLS 
CEDARTOWN MUNICIPAL LANDFILL SITE 

CEDARTOWN, GEORGIA 

Standard 
Deviation 

(Sy) 

1.24 
0.27 
1.99 
1.44 

0.002 
0.022 
0.005 

0.002 
-- 
- - 
- - 
- - 
- - 
- - 

Variance 
(syZ) 

1.54 
0.07 
3.96 
2.07 

4 x 1 ~  
0.0005 
3 x lc5 

4 x 1 ~  
-- 
-- 
- - 
- - 
- - 
- - 

Critical 
Comparison 

Statistic 
(tc) 

2.365 
2.306 
2.365 
2.228 
2.306 
2.365 
2.365 

2.365 
-- 
- - 
- - 
- - 
- - 
- - 

Significant 
Difference 

Yes (higher) 
Yes (lower) 

Yes (higher) 
Yes (higher) 
Yes (lower) 
Yes (lower) 
Yes (lower) 

1. Non-detect concentrations were assumed to equal one-half the detection limit. 
2. Duplicate data are considered discrete sample points. 
3. Performance standard for manganese is 0.84 mg/L. 
4. Performance standard for chromium is 0.1 mg/L. 

CRA .UR2 (11) 



TABLE 6.5 

STATISTICAL ANALYSES - COKE POND SURFACE WATER 
CEDARTOWN MUNICIPAL LANDFILL SITE 

CEDARTOWN, GEORGIA 

ance Standard 
Metal Acute Chronic State 

Aluminum .750 .087 N A 

Chromium .984 .I17 .I20 

Copper .009 .0065 .0065 

Lead .082 .0032 .0013 

Nickel 1.4 .I60 .088 

Zinc .I20 .I10 .060 

Standard 
Deviation Variance 

(Sx) 6 x 2 )  

Critical 
Comparison 

t-Statistic Statistic Significant 
( t  '1 ( tc)  Difference 

- - - - - - 

-0.202 2.365 NO 

1.091 2.365 No 

- - - - - - 

-4.07 2.365 Yes (lower) 

1. Non-detect concentrations were assumed to equal one-half the detection limit. 
2. Surface water results were compared to the lowest level criterion in each case. 



TABLE 7.1 

STATISTICAL ANALYSES - PERIMETER MONITORING WELL DATA VS. INTERIOR MONITORING WELL DATA 
CEDARTOWN MUNICIPAL LANDFILL SITE 

CEDARTOWN, GEORGIA 

Stnndard 
Dmintion 

(SY) 

Criticnl 
Comparison 

Statistic 
ctc 1 

Varinncc 
(Sy 21 

Significant 
Diffcmce Well 

Manganese OW-1 
OW-2 
OW-3 
O W 4  
OW-5 

CL-03-WP 
CL-04-WP 

Yes (higher) 
No 

Yes (higher) 
Yes (higher) 
Yes (lower) 
Yes (lower) 
Yes (lower) 

Interior (pooled) 

Chromium OW-1 
OW-2 
OW-3 
OW-4 
OW-5 

CL-03-WP 
CL-WWP 

Interior (pooled) 

1. Nondetect (ND) cuncentrations were assumed to equal one-half the detection limit. 
2. Duplicate data are considered discrete sample points. 
3. Interior well data are pooled from wells CL-05-WP, CL-06-WP and CL-07-WP. 





APPENDIX A 

CITY OF CEDARTOWN 

ZONING RESTRICTION ORDINANCE 



CEDARTOWN. GEORGIA 

CERTIFICATIOK OF ORDINANCE 

CITY OF CEDARTOWN 

I, EMILY C. SHAW, AS CITY CLERK AND CUSTODIAK OF RECORDS FOR THE 
CITY OF CEDARTOWN, HEREBY CERTIFY THAT THE ATTACHED ORDINANCE IS A 
TRUE AND CORRECT COPY OF ORDINANCE NO. 14. 1996, ZONINC. A S  
CONTAINED ON FILE IN THE CITY CLERKS OFFICE OF THE CITY OF 
CEDARTOWN. 

THIS THE 6 t h  DAY OF DECEMBER. 1996. 

CITY CLERK 
- 



ORDINANCE NO. Iq , 1996 

AN ORDINAWCE BY THE CITY COMlISBION 
CITY OF CEDARTOWN. GZO- 

URKREAS, there is a need to change the districts withln 

the zoning code of the City of Cedartown, as contained in appendix 

"0" entitled nzoningn, As to article four (IV) thereof; and 

UUEREM, recently the City of Cedartown has determined it 

necessary to acquire certain property to be annexed to the City of 

Cedartown, which said property was formerly used for the disposal 

of municipal solid waste in the city and was the former site of the 
' 

"Cedartown Landfilln; and 

UHERWB, the Commission desires to restrict the zoning 

within the uses of this property, and must therefore create another 

zoning classification within the city concerning this special use; 

and 

UREREAB, in the future there may be certain additional : 

special use zoning classifications for the uses hereinafter defined 

3r similar problems which may result in amendments of the zoning 

xdinance of the City of Cedartown is such special circumstances; 

and 
I 

WHEREAS, there is a need by this ordinance to adopt 

zertain provisions to authorize these changes in this ordinance; , 
, 

Nov, Therefore, be it ordained by the City Commission of ' 

the City of Cedartown, and is hereby ordained and established by 

said authority as follows: 

Bection 1: 

This ordinance shall be first read and reviewed by the 

2ommission at its September, 1996 meeting. A public notice 

zoncerning these proposed changes in the zoning code of the City of 

"dartown shall, after the ordinance has been reviewed, be 

published in the Cedartown Standard. Said notice is attached here I 
to exhibit "Aw and made apart hereof by reference. Public comments 

shall be obtained before final approval of these amendments, at a I 
public hearing to be called and held at the regular October meeting 

>f the City Commission of the City of Cedartown, to be held on I 
i 

Yonday, October 14, 1996 at seven o'clock in the evening. 



Bect ion  t i  

The Code of the City of Cedartown as contained ir; 

:(appendix *Bn thereof, in article four shall stand amended by adding 
!, 
$]to section 4.1 thereof entitled "Division into Districtso1 the 
I 

jifollowing two new additional districts or designations to be 
I 
1, defined as follows: 
I! 'SU-1 special use (restricted) district I i 

SU-2 (Special Use Classifi~ation)~ 

! 

I 

pac t ion  3: 
6 

The Code of the City of Cedartown shall stand further 

lamended as to Appendix "B" article seven (VII) entitled "Use 
I 

:Requirements by Districta, by adding thereto a new section to be 

designated as section 7.10. Said section shall read as follows: 

nSec.7.10. Special Use (Restricted) district" 

Within a special use (Restricted) district, the following uses 

shall be permitted: 

7.10.1. The planting of permanent vegetation, ground 

cover, timber or any other vegetation to 

prevent erosion, sedimentation or to prevent soil 

disturbance in the designated district. 

7.10.2. The property in this classification has prevlously 

been declared to potentially be a threat to human 

health and the envirdhment; or could be potentially 

such a threat, based upon either federal regulations, 

state procedures and\or local decisions of the zoning 

and planning commission of the City of Cedartown. As 

such, no improvements which would allow human 

occupation of the property, no ground water 

collection facilities, ponds, lakes; nor any wells 

(drinking water, commercial use wells, raw water or 

any other type wells)' shall be permitted in this 

district. 

@ a c t i o n  4 :  

The Code of the City of Cedartown shall stand further 
! 
. I  amended by creating a new article eight (VIII) to Appendix "B"- 

i :  
I i 



;!2oning which shall be entitled *'Article VIII-Special Use 

 classification District". This new article shall read as follows: 

I' 
i !  ARTICLE VIII (8). SPECIAL USE DISTRICT 

a) A "Special Use District" shall be defined as a 

district which creates , adjacent to abutting 

Residential, Commercial, or Industrial zones, a 

certain new classification of property based upon a 

n Use" of said property, or special 

Stipulations concerning the use of the property; 

since the property because of its unique character, 

location or use does not fit within the general use 

requirements by districts, as contained in article 

VII hereof. This use classification is based upon 

either special conditions for the use of the 

property, certain restrictions that will be applied 

to the use, or other similar circumstances so that 

the property thereafter will be designated with the 

Special Use. As an example, An liR-1" use could have 

a further classification of nSU** Appended to it in 

that the residential single family dwellings to be 

built upon the property shall be based Upon lots with 

either additional set back requirements as those 

contained in the subdivisions regulations, square 

footage use restriction, or other similar restrictions 

that may be placed by the developer of the property; 

or Special Uses placed upon the property by the the 

city in connection with any review and approval 

of zoning of the property. 

b) The use to be permitted by this designation either as 

a special district under this article, or as a 

designation within any other Residential, Commercial 

or Industrial District, shall consider the follo~inq 

uses and matters affecting the property: 

1) The use and zoning of surrounding property; 

2)  The need for a special buffer, special 

circumstances with regard to the zoning 



classification, for other special use 

requirement of the property based upon 

location, terrain, size, topography or 

similar criteria; 

The overall zoning development plan of the 

City of Cedartown as it relates to the 

geographical district within one square 

mile radius of the location of the 

property ; 

Environmental conditions, uses, concerns 

for similar requirements; 

The submitted development plan, or proposed 

building plan of the property. 

Other criteria as may be established by the 

planning commission or building inspector of the 

City of Cedartown in a review of any requested 

zoning. 

Bection 5: 

All laws or parts of laws in conflict herewith are 

specifically repealed. In the event any portion of this ordinance 

should be declared unconstitutional or otherwise unenforceful, all 

remaining portions thereof shall continue in full force and effect. 

ADOPTED AND APPROVED by the City Commission of the City 

of Cedartown on the 14th day of October, 1996, at a regular meeting 

thereof, duly called and held, all Commissioners voting "Ayew, 

none voting "No'*. 

APPROVED : / 

CHAIRMAN, CEDARTOWN CITY 
COMMISSION 

ATTEST : 

Y: CEDARTOWN CITY 



HOTICE OF ZONING - CITY OF m T  OWN 

Notice is hereby given that an ordinance has been introducec 

at the September, 1996 meeting of the Cedartown City Commission 

which, if adopted would make some changes in the zoning code of thr 

city. The first change would be to create a special restricted use 

classification for property, so that property which may br 

environmentally hazardous, subject to environmental investigations, 

or otherwise in need of special restrictions could be so classif iea 

pursuant to the zoning ordinances of Cedartown. 

The Ordinance also would create a nSpecial Use Classificationoq 

which could be added to the existing zoning restrictions of the 

City of Cedartown, or create a Special Use District for property 

based upon the property's unique topography, uses to be made of the 

property, the need for zoning buffers, or similar matters. 

The effect of this ordinance is to create two new zoning 

classifications which will be used in the future in making 

decisions concerning zoning within the City of Cedartown. A copy 

of the proposed ordinance amendments is on file in the office of 

the Clerk at City Hall. The document is available for public 

inspection during normal business hours. 

A Public Hearing, concerning this proposed zoning ordinance 

amendment shall be conducted at the October regular meeting of the 

City Commission of the City of Cedartown, to be held on October 14, 

1996 at seven o'clock (7:OO) in the evening. 

rJ This 4 day of September, 1996. 

& r- 
Emily 'c. Shaw, City Clerk 
city- of cedartown - 
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' 35 1 O a k ~ r o o r  Dr~ve. j u t e  150 
rorcross. Grora~a  30393 
,2041 241 -0027 =ax t.4041 oar-2050 

December 29,1994 Reference No. 3482 

Ms. Annie Godfrey 
Remedial Project Manager 
South Superfund Branch 
United States Environmental Protection Agency 
Regon N 
345 Courtland Street, NE 
Atlanta, Georga 30365 

Dear Ms. Godfrey: 

Re: Pre-Final Construction Report 
C e C W p  - . . 

In accordance with the approved Remedial Action/Remedial Design (RD/RA) Work 
Plan ior the Cedartown Muniapal Landfill (CML) Site, four existing groundwater 
monitoring wells (CL-02-WP, CL-O&WP, CL-09-WT and CL-11-WP) were 
decommissioned and one upgradient groundwater monitoring well (OW-7) was 
installed. These activities were performed by Richard Simmons Drilling Co., Inc. and 
were conducted during the periods of December 13 - 15 and December 19 - 21,1994. 
This letter report details the above activities. 

This report was not included in the approved RD/RA Work Plan. However, the 
content and schedule for the Pre-Final Construction Report were established in a letter 
dated December 4,1994 (Mateyk to Godfrey). 

Groundwater monitoring wells CL-02-WP, CL-O&WP, CL-09-WT and CL-11-WP, 
previously installed by NUS, were decommissioned according to the methods 
presented in the approved RD/RA Work Plan. These procedures were general in 
nature. Therefore, detailed well specific protocols were prepared for the field personnel 
to follow. The well specific decommissioning procedures are presented in 
Attachment A. 

Initially, each well to be decommissioned was sounded to venfy the total depth It 
should be noted that the depths of monitoring well installations, CL-02-WP, CL-O&WP 
and CL-11-WP as reported by NUS, were reported incorrectly. These monitoring wells 
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were installed ten feet above the depths reported by NUS. The reported installed 
depths and the actual measured depths of all four wells are presented in Table 1. 

The following paragraphs summarize the decommissiong activities. Any deviations 
from these procedures will be explained in the following text. 

Monitoring well CL-02-WP was first checked for straightness with PVC pipe and 
sounded for a total depth and found to be installed at a depth of 42 feet BGS. The 2-inch 
diameter stainless steel riser pipe and saeen were overcored using a +inch diameter 
diamond core bit using air-rotary techniques for the entire depth of the well. Upon 
reaching the target depth, a i l  of the stainless steel material was removed from the 
borehole and the borehole was grouted from the bottom up using the trernie method. 
The area surromdpg the borehole was cleaned up and an attempt was made to restore 
the area to ori@ condition. 

Well CT - 08 - WP 

After sounding CL-O&WP for a total depth of 92 feet BGS, an attempt was made to 
overcore the 2-inch diameter stainless steel riser and saeen. An undetermined 
impenetrable obstruction at approximatelv 3 feet BGS prevented the removal of any 
stiuntess steel well material; therefore, thewell material was grouted in place from the 
bottom up using the tremie method. The &inch diameter surface casing, 4-inch 
diameter protective casing, and 2-inch diameter stainless steel riser were cut off two feet 
below grade and removed. The area surrounding the borehole was then restored to 
ori* condition 

Monitoring well CL-09-WT was sounded and checked for straightness to a depth 22 feet 
BGS. This depth is approximately the same as that reported by NUS. The 2-inch 
diameter stainless steel riser and saeen were then overcored using a 4inch diameter 
diamond core bit and air-rotary technique. All the stainless steel well material was 
removed from the borehole and the borehole grouted from the bottom up using the 
tremie method. The area surrounding the borehole was cleaned up and restored to 
ori@ condition 
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After checking for straightness and soutuiing monitoring well CL-11-WP for a total 
depth of 52 feet BGS, an attempt was made to overcore the 2-inch diameter stainless 
s tee1 riser and screen A &inch diameter diamond core bit and air-rotary techruque was 
used. During the coring of this well, the core barrel went off line at a depth of 22 feet 
BGS. Although several attempts were made to realign the core barrel, all subsequent 
attempts failed. Therefore, the upper 22 feet of stainless steel riser was removed and the 
remaining well material and borehole were grouted from the bottom up using the 
tremie method. The area surrounding the borehole was cleaned up and restored to 
on@ condition 

The upgradient monitoring well location, OW-7, is located approximately 300 feet south 
of the limits of the Site in order to monitor the groundwater quality prior to the 
groundwater passing beneath the Site. This location was moved 140 feet north of the 
proposed location due to unfavorable surface water runoff conditions. 

Monitoring well OW-7 was installed u-g 6-1 / 4-inch inside diameter (1 0-inch 
outside diameter) hollow-stem augers to bore through the overburden Soil samples for 
geologic record were collected at 5-foot intervals until auger refusal in order to describe 
and classify the soil. The soil samples were classified using the Unified Soil 
Classification System (USCS) and will be stored at the City for a period of one year. 
Although the soil samples were screened for the presence of volatile organic 
contamination using an organic vapor analyzer, no values above background were 
detected. All soil cuttings were placed in a drum and transported to the landfill. 

Upon auger refusal, the hollow stem augers were removed from the borehole. The 
borehole was then reamed to ten inches in diameter using a tricone bit and wet-rotary 
drilling methods. The 10-inch diameter hole was advanced two feet into competent 
bedrock. Steel casing, six inches in diameter, was installed in the borehole where it was 
grouted in place from the bottom up using a tremie pipe placed at the bottom of the 
borehole. Grout was continuallv pumped until undiluted grout retuned to the surface. 
At this time, the casing was pus*hed into the bedrock notch to further seal the annulus. 
With approval from on-Site USEPA personnel, the seal was allowed to set for a period 
of 16 hours prior to commencing bedrock coring. 

All coring was performed in accordance with ASIU-D2113-83, using clean potable 
water as the circulation medium. The core hole was advanced using an "N" sized core 
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barrel (1.88-inch diameter core and 2.98-inch hole). Due to the karst nature of the 
geology in the Cedartown area, only four feet of bedrock was encountered prior to 
penetrating a day-filled cavern. 

The core run was retrieved, laid in a core box and visually inspected by a geologist. The 
core was logged noting fractures, aperture size, orientation, spacing, filling, roughness 
and discontinuity type. Rock quality designations, water loss and gains, and any 
staining or secondary mineralization within the fractures were also noted. The core box 
was labeled indicating job name, job number, hole number, run number, run interval 
and date. The core box was stored in the on-Site warehouse and will remain there for a 
period of one year. 

Upon completing the bedrock coring, the core hole was reamed to six inches in diameter 
to a target depth of 25 feet Er-S using wet rotary techniques. The drilling fluid was 
circulated to remove rock cuttings from the borehole and containerized. -. - 4 

At the completion of the well, a locking protective cap was installed and a concrete pad 
(3 feet x 3 feet x 1 foot) built around it. 

A draft stratigraphic log and instnunentation sketch for this monitoring well is 
provided as Attachment 8. A final stratigraphic and well instrumentation log will be 
submitted with the Final Construction Report. 

Development and surveying of monitoring well OW-7 will be undertaken in January 
1995. The details of these activities will be presented in the Final Construction Report. 

All wastes generated during the activities were transported back on Site and 
temporarily stored in drums. All soil material will be spread on Site as approved by 
USEPA in a letter dated December 8,1994 (Godfrey to Johnson). This letter is provided 
in Attachment C. All drilling water will be transported and disposed of at the City of 
Cedartown POTW. 
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If you have any questions or require additional information, please contact the writer at 
your convenience. 

Yours t d y ,  

CONESTOGA-ROVERS & ASSOCIATES 

John Schwaller 

C.C. Madeline Kellam - GAEPD 
David Johnson - Citv of Cedartown 
Hadley Bedbury - ~ a x u s  
Gordon Tate - Superior Consultants 
Holly Kline - Alston & Bird 
Michael Mateyk - CRA 



TABLE 1 

NUS MONITORING WEU INSTALLATTON DEPTHS 
CEDARTOWN MUNICIPAL LANDFILL SITE 

CEDARTOWN, GEORGIA 

Well Number 

CL-02-WP 

a-O&wp 

CL-09-WT 

CL-11-WP 

Notes: 

Installation Depth (1) Sounded Depth (2) 

(1) Installation depth as reported by MJS in feet below ground surface (BGS). 
(2) Installation depth as field measured by CRA on December 13 - 15,1994 in feet BGS. 



ATTACHMENT A 



November 25.1994 Reference No. S S Z  
DECOMMISSIONING PROCEDURES 

hIONITONNG IVELL CL-08-WP 
CEDARTOWN MUNICIPAL LANDFILL SITE 

(Note: the rollow~ng aetaiis were found on rke IWS wed log.) 

Surrace Casing: 8-incn diameter. set to a depth oi 33 feet bes - 
Borenole diameter: Not stated. .Assumed to be six or eight inches 
Riser Pipe Materiai: Stamiess steel Echeauie unicnown. iikelv Sch 51 
Riser Pipe Diameter: I-incnes 
:Veil Screen Materm 5:auriess srsei 
]Veil Screen Diameter: Z-incnes 
Depth oi Well Screen: 1035 feer bgs 

1. Remove above ground protective casing irom the monitorrng well by 
excavaung by hand around the well. 

? -. Check 2-inch diameter c i ~ e  ror oiumbness and aiienment by lowering 
a &foot PVC tiurnmy t i t i  the w h .  Sote any area; oi problems. 

- 
.,. Set UD c r i l  r:e over t7.e \veil. 

4. Commence corins wtth a +inch outslae diameter core unrrei. (Note 
circulation water must be uorable water irom the Citv or Cedartowns 
municipai water suooiv .. . svstem.) .U drilling water &ill be contained 
and transrenea to the on-Site storage w tanks. 

4. Contlnue c o m g  operanon to 105 feet bgs, if possible. Remove all 
?-inch diameter screen and riser pipe. Note: if the core barrel cannot 
be kept strai@tt during coring go to contingencv procedure. 

5. Remove coring eouipment and install tremie pipe into the borehole. 
Pump pure bentokte grout into the well to three ieet below ground 
suriace. .Uow grout to set over night. 

6.  The following dav top up the bentonite grout to three feet bgs, if 
requLed. Excavate around the &inch diameter surface casing to a 



1. If the augers go oii fine aurinp conng operanons attempr to rerun 
conng o&rei~aueers to a piuntb aiigrtmenr. 

9 -. Lf this is not uossibie, cut the stainiess steei pipe oif at the depth or 
problem. ( ~ o t e :  T h e  minimum acceptable depth at which the 2-inch 
diameter pipe can be cutoff is 20 feet bgs.) Remove cormg equpment 
or augers and cutosi 2-inch diameter pipe. 

3. Lower the treme tube into the weil and. if possible. into the 2-inch 
iiameter clue. . .  Pumo grout into the 2-inch diameter . cme . and the 
Sorenoie UD to a aeptn or three reet Des. .UOW me 5rour to set 
overnxgnt. 

t *. Compiete the ciosure as specliied in t i  above. 

1. Move all down-nole equipment to the existing on-Site 
decontarninanon pad. 

7 -. Clean all eauurnent . . w t h  clean not water under hrgh - .  uressure. 
Contam aii aeconramrnauon Ivater In the on-Site tanks. 

1. & the well is oif the iandfill and on urivate lands. ail drilling water 
must be contamed and transierrea to' the on-Site tanks. 

3 . Drill cumgs can be used to backfill the upper three ieet of the hole, 
with the rematnder hauled back to the lan'dfill for spreading at a place 
designated by CRA. 

3. Contractor generated non-hazardous waste is to be removed by the 
Contractor. 



5. Contractor generated non-nazaraous waste 1s to be removed bv tne 
Conrractor. 





SAMPLE DESCRIPTION SAMPLE DETAILS - 
PENETRATION 

RECORD 
SIIIJ'F SPOON 01llW9 

ORDER OF DESCRIPTORS; 

SOIL ~ B O L .  (PRIUARY COUPONW~) SECONDAHY 
COUPONENTS, REU'IIVE DEN91TY/CONY197ENCY. 
G W  Sl2EfiIASI?ClTY. CRADA'~JON/STRIJC~'~JRE. C0II)UR 
LIOISTIIRE CONTENT. SIJfJPl.EUElll'AlfY DEYC18IPTOH3 

NOTES 
AND 

C O W  - 
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UNITED STATES E N V I R O N M E N T A L  P R O T E C T I O N  AGENCY 

REGION I V  

3 4 1  COURTLANO STREET. N.E. 
ATLANTA.  GEORGIA 30365 

December 8 ,  1994 

.%. David D. Johnson 
Cedarcown City Manager 
P.O. BOX 65 
Cedarcam, GA 30125 

RE: Cedartown Municipai Landf i l l  Superfund S i t e ,  Cedarcown, GA 
Trocedure f o r  Disposai of I n v e s t i g a ~ i o n  DesFved Wasre (IDW! 

Dear Y ? .  Johnson: 

In  a telephone conversation on December 8 ,  1 9 9 4  with John 
Schwaller of Conestoga-Rovers , Associates, he discussed with m e  t h e  
disposal  of IDW from the Cedartown Municipal Landfill si te.  The 
plan t o  dizpose a l l  cut t ings .  f rom :he d e c o ~ s s i o n i n g  and 
i n s t a l l a c i o n  of monitoring w e l l s  on s i te  appears reasonable. Any 
free l i q u i d  which i s  recovered should be mixed w i t h  k i l n  dus t  o r  an 
equivalent  substance before disposal .  Section 4 .5  of the  
~nvironmental  Campliance B~anch standard O ~ e r a t i n a  Procedures and 
Quali tv Assurance Manuah summarizes t h e  protocols f o r  handling IDW. 
These SOPS and any other applicable regulations must be followed. 
Please do not hes i t a t e  t o  call m e  at ( 4 0 4  ) 347-2'6'4'3"e3€eXTioK'-6250 . . . . - . . - . - . .  - ;'-' 
if you have any questions. 

Sincerely,  

Annie M. Godfrey 
Remedial Project  Manager 
South Superfund Remedial Branch 

cc: John Schwaller, CRA 



CRA 
1351 Oakbrook D M  
Suilo #I50 
N o r c r ~ ~ .  Gooqm 30083 
(404) 441-0027 

M E M O  

TO: David Johnson REFERENCE NO: 3482 

FROM: John Schwaller DATE: February 14,1995 

RE: Construction Research 
Decommissioned Monitoring Well CL-OSWP 
Cedartown Municipal Landfill Site - Cedartown, Georgia 

Conestoga-Rovers & Associates (CRA)was requested bv the Technical 
Committee to further investigate the construction me&ods for monitoring well 
CL-O&WP. This further investigation was required due to the fact that when the 
monitoring well was decommissioned in December 1994, the 2-inch diameter 
riser pipe could not be overcored to the minimum depth specified in the 
decommissioning procedures. Instead, the 2-inch diameter well was filled with 
bentonite grout. The focus of the additional research was to determine if the 
€!-inch diameter surface casing and the 2-inch diameter riser pipe were pressure 
grouted at the time of constructioa If this was the case, then the 
decommissioned CL-08-WP monitoring well would not be a potential pathway 
of contaminant migration from the landfill. The following memorandum 
presents the results of the further research. 

CRA initially reviewed our files with respect to CL-O&WP. CRA onlv had the 
stratigraphic and instrumentation log for the well. The stratigraphicand 
instrumentation log did not specifv the method of grout placement. Thererore, 
CRA contacted the following individuals to attempt to obtain actual 
documentation of the grout placement methods: 

i) Mr. Michael Talbot - Drilling Manager: Law Engineering, Inc.; 

ii) Ms. Priscilla Fritsch - Enpeer:  NUS/Halliburton Corporation; and 

iii) Ms. Annie Godfrey - CML Site Project Manager: USEPA Region N. 

Inquiries at Law Engineering, Inc. (Law) with Mr. Talbot, revealed that no 
documents or staff involved with the installation of monitoring well CL-08-WP 
were in Law's possession. 
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CRA contacted NUS/Halliburton Corp., the primary contractor overseeing the 
initial CML Site investigation in 1987. The writer spoke with Ms. P r i sda  Fritsch 
who was an engineer with NUS/Halliburton at the time of the monitoring well 
installation in 1987. Ms. Fritsch informed the writer that in 1987 
NUS/Halliburton was under a Field Investigation Team (FIT) contract with the 
USEPA and that contract terminated in 1991. At that time, all documents related 
to projects under the I;TT contract were forwarded to USEPA. However, 
Ms. Fritsch indicated that since NUS/Halliburton was under contract to perform 
USEPA field work, all field work would have been performed using USEPA 
Region IV standard operating protocols (SOP'S). These SOP'S specified tremie 
grouting. Ms. Fritsch suggested the writer undertake a file search at the USEPA. 

The writer then contacted Ms. Anme Godfrey and requested she look into the 
matter as these records are much easily accessible to USEPA personnel. 
Ms. Godfrey agreed and on February 13,1995 CRA received via facsimile the 
NUS well record, draft stratigraphic/instrumentation log, and Law Enpeering 
Inc. log of time and materials for the construction and installation of monitoring 
well =-08-WP. These documents are presented in Attachment A. 

Upon review of these documents it was found that both the &inch diameter 
surface casing and the 2-inch diameter well were pressure grouted. With this 
information, CRA is comfortable that all potential conduits of contaminant 
migration to bedrock are sealed off, and that monitoring well CL-08-WP 
decommissioning procedures conducted by CRA on December 15,1994 were 
appropriate and satisfactory. 

Should you have anv questions please contact the writer at vour convenience. 

C.C. Hadlev Bedbury 
Gordon Tate 
Holly KLine 
Michael Matevk 



CRA 
1351 08khOkDriw 
Suil*iiC5a 
Narcrm. Georgia 30093 
(404) u1-7 

TO: Gordon Tate 
Hadley Bedbury 

M E M O  

REFERENCE NO: 3482 

FROM: John Schwaller DATE: February 28,1995 

RE: Former Monitoring Well CL-08-WP 
Cedartown Municipal Landfill Site - Cedartown, Georgia 

During our telephone conversation of February 22,1995, it was noted that Maxus 
had identified that the log of time and materials, documented by Law 
Engineering, Inc. (Law) during the construction of monitoring well CL-O&WP, 
did not accurately reflect the amount of grout needed to properly seal the 
monitoring well or surface casing. Therefore, pursuant to your request, CRA has 
again reviewed the documents provided by USEPA and described in a memo 
d~teC! Februarv 14,1995 (Schwaller to Johnson). The following memorandum 
further expi& CRAs position on the construction techniques utilized by Law 
during the grouting procedure of former monitoring well CL-O&WP. 

CRA acknowledges the fact that the log of time and materials documented by 
Law does not correspond to the amount of grout needed to properly seal the 
2-inch diameter stainless steel well material nor the &in& diameter surface 
casing. However, it is documented by NUS/Halliburton that pressure grouting 
was the method used to grout both the 2-inch diameter well material and the 
8-inch dlameter surface casmg. The fact that CRA observed grout at the surface 
in both the annulus surrounding the 2-inch diameter well material and the &inch 
diameter surface casing supports this documentation and provides CRA with a 
certain level of comfort that the monitoring well was properly grouted at the 
time of construction. 

Again, CRA realizes that the documentation of time and materials does not fully 
support the construction of former monitoring well CL-O&WP. However, it is 
CRA's experience that time and material logs documented by drilling firms are 
not exact and cannot be solely relied upon for construction documentation. 

In summation, CRA is confident that any potential conduits of contaminant 
migration to the bedrock have been sealed off for the following reasons: 

1 The &inch diameter surface casing was pressure grouted and grout was 
observed by CRA in the annulus. 
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2) The 2-inch diameter well was pressure grouted and grout was obsewed 
by CRA in the annulus between the 2-inch diameter well and the &inch 
diameter surface casing. 

3) The interior of the former monitoring well was properly sealed off during 
the decommissioning activities of December 1994. 

Should you have any questions please contact the writer at your convenience. 

C.C. David Johnson 
Holly Kline 
Michael Mateyk 





lmvrrnp, 
Lhelby f u k s  (each) 
Split Spoon SunpArs (each) 

NUS Rtprerentativer 

Subcontractor's Repcesentativet &%' w. 



LOC OF TIME AND MATERIAIS 

Drlllhg 
HaLtow Stem Auger (0) w/sampling 

Hollow Stem Auger (Dl wio sampling 

6-111. Rotary (8) 

10-in. Rotary (8) 

Materials 

2-in dia. SS casing (ft.) 

2-111. dia. S f  screen, (10 ft. sectioni 

2-in. aia. SS Screen, (IS ft. sectionj 

SS Top Caps 
I-In. dra. Cubon Steel Casing 
Locking Protective Casing (each) 

Sentonite Ptileu (bucket) 

Bentonite Powder !bag) 

Portlana Cement (bag) 

Ready-m~x Cemcnr (bag) 
Sand (Ft3 or bas) 

Time - 
We11 Corurrucrm tD) thr) 

Well Construction iB) (hr) 

Double Cuing Installaiton (B) (hr) - 
W c l l  Dcvelopmenr (Dl (hr) 1 ' f l 3 0 )  

\ 2.857 
W e l l  Dtvtlopmmr (0) (hr) 

Decontammation (hr) 2. 
Drilling Waste Control (hr) 



LOG OF TIME AND MATERIALS 

Hallow Stem Auger (Dl w/o lampiin5 
Gin. Rotarym 
10-in. Rotary (0 )  

Materials 

2-in dia. SS cuing Ut.) 
2-m. dia. SS screen, (10 1:. section) 
2 4 1 .  din. S5 Sam, (15 !t. seetrod 

SS Top Caps 

8-In. dla. Carbon S tee1 Cauing 

Locking Pmtective Cuing (each) 

Bentonite Pellets buc~et)  
Bentonite P w d e t  (bag) 4 
Portlano Cemenr bagj 

Ready-mix Ctmenr (bag) 

Sand (Ft3 or nag) 

Tlme - 
Well Corutrucrion (Dl (h) 
W e l l  Co,?cltructlon (B! (hr) 

Double Curng lnstailalton (8) (hr) 

Well Development (Dl (hr) 

Well Development (8) (hr) 

Decontarninat~on (hr) 
Drllling W u t e  Controi (hr) 
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drill in^ 
Hollow Stem Auv- $0) wisrrnpiing 

Hollow Str .  . nu@: (Dl wio samplmg 
bit ..oury (8) 

I 0-In. Rotary ( 8 )  



LOC OF TWC AND UATERIAU 

rmwng 
shelby Tuks  (eaci,) 
Spht Spoon Sunpler (each) 

NUS Reprtltntatives 

Subcontractor's Reprerentativet &&' &uL. 



Sarnplmt 
Shelby Tubes Qacn) 

LOG OF TILIE AND MATERIALS 

NUS Reprcrentauvtr 

Sukonrrattor4~ ~eprcsentstiver r /"- 
d 





Samplrn. 
S hdby Tubes (tacn) 
Split Spoon S u n p i n  (each) 

NUS Reprc~entatrvo  

r /'A: Sukoncractor~s Representativet 
J ' 



LOG OF TIME AND LAATE- 

D r i l i h ~  
Hollow Stem Auger 0)  w/samphg 

Hollow S t u n  Auger (Dl w/o sarnplurg 

&In. Roury (0)  
10-in. Rotary (8) 

Materials 

2-in dia. 5S casing (f r.) 
2-In. dia. SS screen, (10 ft .  secrioni 
2-in. aia. SS Screen, (I 5 ft. recrionj 
SS Top Caps 
&In. d~a. Cubon Srnl  Caring 

Locking Protective Caring (each) 
Sentonite Pelleu (bucket) 

Bentonite Powder !bag) 

Portlano Cement (bag) 

Read y-mlx Cement Baq) 

Time - 
Well Construction rD) (hr) 
Well Construction iB) (hr) 

Double Caring lnstallaiton (B) (hr) & 
W e l l  Development a) (hr) ,'(130> 

L 2.9C 
W e l l  Development (8) (hr) 
Decontamination (hr) St 
DrUling Waste Control (hr) 





LOG OF TIME AND MATERIMS 

Dririing 
HoUw Stem Auger (Dl w l r a m ~ p  

Hallow Stem Auger (0) w/o sunpiin5 
Gin. Rotarym D 
10-in. Rotary (0 )  

Mate rials 
2-in dia. 55 w m g  Ut.) 

2-m. &a. 35 screen, (10 1:. seetian) 
2-in. din. SS Screen, (13 !t. section) 

SS Top Caps 

I-In. dla. Carbon Steel Cuing 

Locking Protective Cuing (each) 

Bsntonlte Pellets bucket) 

Bentonite P w d t r  bagj L' 
Porrlana Cement (oagj 

Ready-mix C tmenr (bag) 

Sand ( ~ t f  or bag) 

Time - 
We11 Construction (D) (MI 
&dl Comtructlon (B! (hr) 

Double Cumg Instailakton (8) (hr) 

Well Development (Dl (hr) 

Well D eveloprnmt (B) (hr) 

Dccontaminatron (hr) 

Drilling W u t e  Cmtroi (hr) 



Drilling 
Hollow Stem Auvc $0) wirampling 
Hollow S t r .  . ~ugc:  (Dl wio sarnplmg 
6 i r  ..oury (8) 
10-in. Rotary ( 8 )  
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Ms. Annie Godfrev 
Remedial Project Manager 
South Superfund Branch 
United States Environmental Protection Agency 
Regon IV 
345 Courtland Street, NE 
Atlanta, Georga 30365 

Dear Ms. Godfrev: 

Re: Final Construction Report 
C ~ w w n  VLandfill~ - Cedartown. 

. . 

In accordance with the approved Remedial Action/Remedial Design (RD/RA) Work 
Plan for the Cedartown Municipal Landfill (CML) Site, one upgradient monitoring well 
(OW-7R) was installed. This monitoring well replaces the non-vielding monitoring well 
OW-7 which was decommissioned in conjunction with the inst&ation of the 
replacement well. These activities were periorrned bv Richard Simmons Drilhg Co., 
Inc. and were conducted between the dates Januarv 17 - 20,1995. The final construbon 
activities including deveiopment and surveving were completed on Januarv 23.1995. 
This letter report details the above activities. 

This report was not included in the approved RD/RA Work Plan. However, the 
content and schedule for the Final Construction Report were established in a letter 
dated December 4,1994 (Matevk to Godfrevj and an extension to the submittal date 
approved in a letter dated ~anuary 19,1995 (Godfrev to Johnson). 

n O N  
&*- 57 

The upgradient monitoring well location, OWJR, is located approximately 625 feetpst 
of Tenth Street and approximately 45 feet north of Prior Station Road. This monitoring 
well was required to replace the original upgradient monitoring well OW-7 which was 
found to be non-yielding on January 4,1995. The upgradient monitoring well location 
was moved in an attempt to locate competent water bearing bedrock. 
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Monitoring well OW-7R was installed utilizing 6-1 /4 inch inside diameter (10-inch 
outside diameter) hollow-stem augers to bore through the overburden. Soil samples for 
geologic record were collected at 5-foot intervais until auger refusal in order to describe 
and dasslfy the soil. The soil samples were classified using the Unified Soil 
Classrfication System (USCS) and will be stored at the City for a period of one year. 
Although the soil samples were screened for the presence of volatile organic 
contamination using an organic vapor anaiyzer, no values above background were 
detected. All soil cuttings were temporarily placed on poiyethvlene sheeting and then 
transported to the landfill. 

Upon auger refusal, the hollow stem augers were removed from the borehole. The 
borehole was then reamed to 10 inches in diameter using a tricone bit and air-rotary 
drilling methods. The 10-inch diameter hole was advanced three feet into competent 
bedrock. Steel c s h g  s:x inches in diameter was installed in the borehole where it was 
grouted in place from the bottom up using a tremie pipe piaced at the bottom of the 
borehole. Grout was continually pumped until undiluted grout returned to the surface. 
At this time, the casing was pushed into the bedrock notch to further seal the annulus. 
With prior approval from USEPA field personnel, the grout was allowed to cure for a 
minimum of 16 hours prior to anv coring activitv. 

All coring was performed in accordance with A!-D2113-83 using dean potable 
water as the circuiation medium. The core hole was advanced using an "N" sized core 
barrel (1.88-inch diameter core and 2.98-inch hole). Due to the karst nature of the 
geology in the Cedartown area, only four feet of bedrock was encountered prior to 
penetrating a da y-filled cavern. 

The core run was retrieved, laid in a core box and visuallv inspected by a geologist. The 
core was logged noting iractures, aperture size, orientati&t, spacing, filling, roughness 
and discontinuity type. Rock quality designations, water loss and gains, and any 
staining or secondary mineralization within the fractures were also noted. The core box 
was labeled indicating job name, job number, hole number, run number, run interval 
and date. The core box was stored in the on-Site warehouse and will remain there for a 
period of one year. 

Upon completing the bedrock coring, the core hole was reamed to six incies in diameter 
to a target depth of 104 feet BGS using wet rotary techniques. The drilling fluid was 
circulated to remove rock cuttings from the borehole and containerized. 

USEPA requested that the monitoring well be completed with a 2-inch diameter 
stainless steel screen and riser rather than as an open hole. Prior to any installation of 
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well material, an attempt to determine the vield of monitoring well OW-7R was made. 
A %inch diameter stzurdess steel air-lift extracted approximately 150 gallons of 
verv turbid groundwater. The well recovered sufficientlv and the total depth of the 
borehole was now approximateiv 88 feet BGS. It was then determined that the hole 
would be water beanng and to Atal l  stamless steel well material. 

A 10-foot length of 2-inch diameter stamless steel (#I0 slot) well saeen and thread 
coupled to Schedule 10 stainless steel riser pipe was installed in the borehole to a depth 
of 82 feet BGS. A 20 mesh graded silica sand pa& was placed beneath and around the 
well screen which extended from the bottom of the borenole to a depth of 62 feet BGS. 
Above the sand pack, a 7-foot thick bentonite plug was installed and allowed to hydrate 
for approximately one hour prior to tremie grouting the remaining annular space. 

The monitoring well was completed with a locking protective cap and a concrete pad. 

The stratigraphic and instrumentation log for this monitoring well is provided in 
Attachment A. 

Development of monitoring well OW-7R consisted of bailing and surging the screened 
interval with a stainless steel bailer and new nvlon rope. A total of 50 gallons of 
groundwater was removed. Water qualitv remained turbid exhibiting greater than 
200 nephelomenic uruts (NTUs). The daritv however did improve over the course of 
development. Water qualitv is expected toqimprove over ame as the groundwater 
passes through the monitoring well. A summary of groundwater purge data is 
presented in Table 1. 

Monitoring well OW-7R was surveyed by Georga Registered Land Survevor, Mr. Vam 
Angel of Cedartown, Georga on January 20,1995. The reference point where all 
groundwater measurements will be taken is at an elevation of 809.3 feet above mean sea 
level. 

Monitoring well completion details for all monitoring wells included in the 
groundwater monitoring network is presented in Table 2. 

QECO-G OF MONITORING WFT .T . OW-7 

Monitoring well OW-7 was decommissioned in conjunction with the construction of 
monitoring well OW-7R Monitoring well OW-7, constructed as an open hole, was 
sounded and found to have collapsed to a depth of 19 feet below ground surface (bgs). 



Lr 
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The concrete pad was removed and the casing cut off two feet below grade. The 
borehole was then grouted from the bottom up using the tremie method. The area 
surrounding the borehole was restored to origxnal condition 

1 
1 

AU soil was transported to the landfill and spread on Site as approved by USEPA in a 
letter dated December 8,1994 (Godfrey to Johnson). All drilling water and waste water 
was temporarily stored in the on Site storage tanks pending disposal at the City oi 
Cedartown POTW. 

8 
Lf you have anv questions or require any additional information, please contact the 
writer at your convenience. 

1 
Yours tnrly, I 
CONESTOGA-VVERS k ASSOCIATES 

* . . , I /  

/ 
c- John Schwailer 

C.C. Madeline Kellam - GAEPD 
David Johnson - Citv of Cedartown 
Hadley Bedbwy - hiaxus 
Gordon Ta te - Superior Consultants 
Holly Kline - Alston & Bud 
Michael Mate yk - CRA 



Well 
Ntnrrber 

OW-1 

OW-2 

OW-3 

OW-4 

OW-5 

OW-68 

OW-7R 

CL-03- W P (5) 

CL-04-WP (5) 

CL-05- W P (5) 

CL-06-W P (5) 

Groumi 
Elevn tiort 

(Ft. AMSL((1) 

820.79 

824.45 

801 .so 

799.00 

795.42 

804.12 

806.70 

833.60 

796.81 

850.10 

857.40 

TABLE 2 

CONSTRUCTION DETAILS FOR MONITORING WELL NETWORK 
CEDARTOWN MUNICIPAL LANDFILL SITE 

CEDARTOWN, GEORGIA 

Screened 
Top of 
Well 

Elet?atiot~ 
(Ft. AMSL) 

823.80 

827.50 

803.29 

801.52 

797.92 

805.12 

809.30 

836.41 

796.81 

853.34 

861.02 

Screnred brterual Bottonr of Well Lithologic 
Elevation Depth Elmation Depth A fderial 

(Ft. AMSL) (Ft. BGS) 

761.79-771.79 49.0-59.0 

767.45-782.45 42.0-57.0 

Open I iole 

739.0-749.0 50.0-60.0 

71 2.42-732.42 63.0-83.0 

Open Hole 

724.70-734.70 72.0-82.0 

736.1-751 .I 82.5-97.5 

755.31 -765.31 31.5-41.5 

733.6-743.6 106.5-116.5 

770.4-780.4 77.0-87.0 

(Ft. AMSL) 

760.79 

764.45 

608.50 

730.00 

710.42 

696.12 

724.70 

735.60 

754.81 

733.10 

769.90 

(Ft. BGS) 

60.0 

60.0 

193.0 (3) 

69.0 

85.0 

108.0 (4) 

88.0 

98.0 

42.0 

117.0 

87.5 

Dolostone 

Dolostone 

1,imestone 

Limestone 

limestone 

Limestone 

Siderite 

Clay/ limestone 

1.iniestone 

I.imestone 

I .imestone 



TABLE 2 

CONSTRUCTION DEI'AIIS FOR MONITORING WELL NETWORK 
CEDARTOWN MUNICIPAL. LANDFILL SITE 

CEDARTOWN, GEORGIA 

Ibp of 
Crorrtrd Well 

Wrll Eleant ioir Elezmt ion 
Nirtirlrer (Ft. AMSL((1) (rt .  AAISL) 

Screened bterual Bottorir of Well Litliologic 
Elcvntioir Depth Elerwtiorr Drptlr Alnterinl 

(rt .  AMSL)  ( ~ t .  BGS) (rt .  AAISL) (rt .  BGS) 

793.3-803.3 20.0-30.0 792.80 30.5 1-inies tone 

Notes: 

(1) AhlSL - above mean sea level 
(2) BGS - below ground surface 
(3) Well has since collapsrd to 646.50 Ft. AhlSI. or 155 Ft. DCS. 

(1) Well has since collapsed to 752.12 F!. AhlSL or 52.0 1:t. RCS. 
(5) Source: NUS Corporation 

770.9-780.9 21.5-31.5 770.40 32.0 Limestone 



\VI I I . I .  I)EVEI.OPMENT DATA SUMMARY 
ROUND ONE QUARTERLY SAMPI.ING PROGRAhl 

CIiI1ARII)WN MUNICII'AI. I.ANDFII.1. SITE 
JANUARY 1995 

lnil ial 
Wafer Well lb ln l  

WII Level VO~UIIIC \'oltrtttr Gcrllons 
Nutnber (fT.BTOC)(l) (gallons) Ntrtttbcr Plrrgcrl 

Notes: 

( 1 )  Feet below top of casing. 
(2) Miaornhos per ctmtimelrr. 
(3) Degrees Fahrenheit. 
(4) Nephelometric uni Is. 



iRATIGRAPHIC AND INSTRUkdTATION LOG rj* . - 
(OVERBURDEN) 

- .  

'ROJECT NAME: CEDARTOWN MUNICIPAL LANOFILL SITE -IOLE DESIGNATION: 9 W - i i; 
'ROJECT NUMBER: 3482 3ATE COMPLETED: JANUARY 19.1995 

:LIEN?: CEDARTOWN MUNICIPAL LANDFILL SITE GROUP DRILLING METHOD: 6 M" ID HSA 

3- 
.OCATION: CEDARTOWN. GA CRL BL'?EP\r!f 3?.: :. ECHWALLER I 

NOTES. MEASURING POINT ELEVATIONS U A Y  CHANGE; REFER T( 
UATERFOUND g STATIC WATERLEVEL 3 



AND INSTRUMEN TION LOG 
(BEDROCK) 

PRCJECT NAME: CEDARTOWN MUNICIPAL LANOFILL f lTE HOLE DESIGNATION: OW - 73 
9ROJECT NUMBER: 3482 DATE COMPLET E 0: JANUARY 19.1995 C 

CLIENT: CEDART OWN MUNICIPAL LANDFILL S I T E  GROUP JRILLING METHOD: NX COREI6" WET ROTARY I 
LOCATION: CEDARTOWN. GA ZRA SUPERVISOR: J. SCU'dALLC. . , .- 

1 

NOtEf. MEASURING POINT ELEVATIONS MAY CHI 
HATER FOUND g STATIC WATER LEVEL f 



SThn TIGRAPHIC AND INSTRUMEN'  i I O N  LOG 
(OVERBURDEN) 

- ? C  - -". 
=ape i a:  2 

PROJECT NAME: CEDARTOWN MUNICIPAL LANDFILL E Y E  HOLE DESIGNATION: GW- 
PROJECT NUMBER: 3482 3ATE COMPLETED: JANUARY 19.1995 

CLIENT: CEOARTOWN MUNICIPAL LANDFILL S i T E  G aOUP 3 R I t L I N G  METHOD: 6 ir" 10 HSA 

LOCATION: CEDAR1 OWN. GA --. . 
,r,- SLPERVISOR: :. SCHWALLES 

I . 
DEPTH I STRATIGRAPHlC DESCRIPTION 6 REMARKS ! ELEV. I YONITOR 
't. BGS I 111. AMSLI INSTALLATION 

i I 
t 

I 

I i 

I 

NOTES. MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE 
WATER FOUND P STATIC WATER LEVEL f 



SThnTIGRAPHIC AND INSTRUMEN , .  . TION LOG 
(BEDROCK) 

'R3JECT NAME: CEDARTOWN MUNICIPAL LANDFILL SITE HOLE DESIGNATION: O W  - x 
'ROJECT NUMBER: 3482 DATE COMPLETED: JANUARY 19.1995 

:LIENT: CEDARTOWN MUNICIPAL LANOFILL SITE GROUP DRILLING METHOD: NX CORE/6" WET ROTARY 

.OCATION: CEDARTOWN. GA .LAM SUF'E3ViSOR: ?. SCHWALLER 

DESCRlPTION OF STRATA I ELEV. 1 ~ 0 N I T  OR 1 11. AMSL I INS1 ALLATION 

HATER FOUND 9 STATIC WATER LEVEL f 





APPENDIX D 

MONITORING WELL OW-3 MODIFICATIONS 



September 21,1995 Reference No. 3482 
., 

Ms. Annie Godfrey 
Remedial Project Manager 
South Superfund Branch 
United States Environmental Protection Agency 
Region N 
345 Courtland Street 
Atlanta, Georgia 30365 

Dear Ms. Godfrey: 

Re: Completion of Monitoring Well OW03 
with Stainless Steel Well Material 
Cedartown Muniapal Landfill Site 
C w w n .  

Further to the Group's direction, Conestoga-Rovers & Associates (CRA) has been 
investigating the cause for the anomalously high manganese concentration occurring in 
perimeter monitoring well OW-3. The groundwater analytical data from groundwater 
samples collected from monitoring well OW-3 during Round Two and Three of the 
Quarterly Groundwater Sampling Events exhibited 4.89 mg/L and 1.16 mg/L of 
manganese, respectivelv. These high concentrations were not detected during the 
Remedtal Investigatio*'(~) conducted in 1991 nor were they detected in the fmt 
sampling event (January 1995) conducted during the RA. Based on this investigation, it 
is CRA's opinion that the present construction of monitoring well OW-3 may be suspect. 

Perimeter monitoring well OW-3 was origvrally constructed as an open borehole 
monitoring well during the RI. Monitoring well OW-3 was constructed as an open 
borehole monitoring well because at the time of construction, CRA did not feel 
comfortable that construction of a stainless steel well would be possible within the 
cavernous day filled voids indicative of the karst geology encountered. Although the 
groundwater yield has not sigruficantiy dtrmrushe . . .  d, this monitoring well has collapsed 
since its' construction in 1991 from its' original depth of 193 feet below ground surface 
(bgs) to approximately 155 feet b e .  Because the groundwater is now in direct contact 
with the carbon steel surface casing, it is becoming increasingly difficult to achieve low 
levels of turbidity (< 10 NTUs) due to the degradation of the carbon steel casing. The 
degradation of the steel casing is producing rust particles and recently observed 
iron-reducing bacteria growth which can not be removed or diminished through 
additional purging or reduced flow. 



September 21,1995 

ZONESTOGA-ROVERS & ASSOCIATES 

Reference No. 3482 

Upgradient monitoring well OW-7R was constmcted during the Remedial Design (RD) 
with stainless steel well material in the same geologic conditions as monitoring well 
OW-3, and has been a successful completion. Thereiore, CRA has recommended to the 
Group that stainless steel well material be installed in monitoring well OW4. The 
installation of stainless steel well material is recommended to prevent any contact with 
the steei casing and thereby obtain representative groundwater samples. 

On September 13,1995 CRA was granted permission by the Group to initiate steps to 
complete monitoring well OW03 with stainless steei well material. Based on your verbal 
approval of September 18,1995, CRA has tentativelv scheduled the construction for the 
week of October 16,1995. Construction is anticipakd to be completed in approximately 
four davs. Upon review, please direct written approval to Mr. David Johnson, City 
~ana~k of Cedartown 

Should you have any questions, please feel free to contact me at (770) 441-0027. 

Yours truiy, 

CONESTOGA ROVERS ASSOCIATES 

C.C. Hadiey Bedbury - Maxus 
Gordon Tate - Superior Consuitants 
Mike Mateyk - CRA 



c- 

Z3NESTOGA-ROVERS L ASSOCIATES 
'251 OakDroon Dr~ve. 5u11e 152 
';orcross. Georo~a 3C093 
,204, 441 -0027 = j x  14041 441-2050 

October 6,1995 Reference No. 3482 

,Ms. Annie Godfrey 
Remedal Project Manager 
South Superfund Branch 
United States Environmental Protection Agency 
Region N 
345 Courtland Street, NE 
Atlanta, Georga 30365 

Dear Ms. Godfrey: 

Re: Perimeter Monitoring Well OW-3 Retrofit Construction 
Cedartown Muniapal Landfill Site 
C e d a m n .  C&a 

Pursuant to your request, please find the endosed figure of the proposed retrofit 
construction of perimeter monitoring well OW-3 located at the above referenced site. 
Construction of this monitoring well is scheduled for October 16,1995 as discussed with 
vou previously. 

We trust that this figure meets your needs; however, should you have any additional 
auestions please feel iree to contact me at (770) 441-0027. 

Yours truly, 

CONESTOGA - ROVERS & ASSOCIATES 

John 0. Schwaller 

End. 

C.C. David Johnson - City of Cedartown 
Hadlev Bedbury - Maxus 
~ o r d d n  Tate - Superior Consultants 
Mike Mateyk - CRA 



.< - 
'Y - $=! U N I T E D  STATES ENVIRONMENTAL P R O T E C T I O N  AGENM 

'i, A- 8 
%, -tsU REGION 4 / ' 

! 
345 C O U R T U N D  STREn.  N .E  

ATLANTA. GEORGIA 30365 

Mr. David D. Johnson 
Cedartown City Manager 
P.O. BOX 65 
Cedartown, GA 31025 

Subject: Completion of Monitoring Well OW-03 

Dear Mr. Johnson: 

EPA has reviewed the proposed completion plans for OW-03 
submitted by your consultant, Conestoga-Rovers & Associates, on 
September 21, 1995 and October 6, 1995. EPA hereby approves the 
completion of OW-03 with stainless steel casing as proposed in 
the October 6, 1995 &awing. It is our understanding that 
completion of this well will be performed this week. If you have 
any questions, please call me at (404) 347-3555, extension 6250. 

Sincerely, 

&m 
Annie M. Godf 
Remedial Project Manager 
South Superfund Remedial 

cc: John Schwaller, CRA 
Madeleine Kellam, GaEPD 

Branch 
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November 3,1995 Reference No. 348Z 

Ms. Annie Godfrey 
Remedial Project Manager 
South Superfund Branch 
United States Environmental Protection Agency 
Repon IV 
345 C o d  Street, NE 
Atlanta, W f g i a  30365 

Dear Ms. Godfrey: 

Re: Remedial Design/ Remedial Action 
CedartDwn Muniapal Landfill Site - Cedartown, Georgia 
Progress Report No. 18 

0-1-5 

In accordance with Section XIV, paragraphs A and B of the Unilateral Administrative 
Order (UAO) for the Remedial Design/Remedia Action (RD/RA) for the Cedart~wn 
Munidval Landfill (CML) Site, Conestoga-Rovers & Associates (CRA) is pleased to 
submit bn behalf of the Cedattown PRP Group, Monthly Progress Report No. 18 for 
October 1995. For ease oi reference, activities have been reported separately for RD/RA 
activities. 

The Citv of Cedartown has delivered a i l  documents.to the owners of the 
lands adjacent to the Site neasury to transfer said landr to the City. The 
City of Cedartown is awaiting the execution of these deeds and e w  
them in a timely manner. 

i) 

None submitted this r e p t m g  period. 
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None submitted this r w  penod. 

iii) 

None subnutted this reprtsng penod. - 
None encountered this reoorang penod 

None required this reporting period. 

None required this reportq period. 

All requirements of the RD will be completed once the City finaiizes the 
adjacent land acquisition USEPA will be informed of the date of 
aquisition 

i) USEPA approval for the installation of stainless steei well material 
in rnonitonng well OW03 was granted in a letter dated October 16, 
1995 (Godfrey to Johnson). 

ii) The installation of stainless steel well material in monitoring well 
OW-3 was initiated on October 16.1995 and completed on October 
17,1995. A stratigraphic and instmmentation log is presented in 
Attachment A Development of monitoring well OW03 was 
conducted on October 24 and 25,1995. Development details are 
presented in Attachment B. 
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iii) 

iv) 

Referenoe No. 3882- 

The fourth round of groundwater sample colktbn for the analysis 
of beryiiium. cadmium, ctrronuum, lead, and mmgm- was 
initiated on October 23.1995. 

The fourth round of surface water sample collection from the Coke 
Pond for the analyses of aluminum, chromium, copper, lead,nrckeL 
and zinc oaurred in conjunction with the groundwater sampie 
collection activity. 

None submitted this reporting period. 

ii) Tests 

None submitted this repotting period. 

iii) 

None submitted this reporting period. 

None encountered this reportmg period. 

None required this reprmg period. 

None requued this reporttng period. 

i) Analytical data and data vaiidation for the fourth round of 
groundwater and surface water sample callection will be 
subnritted 
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ii) The second seep and landfill cover inspection will be periormed bv 
the City of Cedarmat st& 

The final schedule for the RD/RA was submitted to USEPA in a letter dated 
December 21,1994 (Matevk to Godfrey). All activities presented in that 
davment are complete or are presently on schedule. 

We trust this progress report will meet vour need at this time. However, if you have 
anv questions or requrte additional infomatmn, please contact the wnter at vour 
convenience. 

Yours truly, 

CONESTOGA-ROVERS & ASSOCIATES 

John 0. Schwaller 

c.c Madeline Kellam - GAEPD 
David Johnson - Citv or Cedartown 
Hadley Bedbury - h c u s  
Gordon Tate - Supenor Consultants 
Holly Kline - Alston & Bird 
Michael Chiidres - Troutman Sanders 
Michael Mateyk - CRA 



CRA 

LOCKABLE PROfECTlM CASING- 7 WELL CAP 

d 
GROUND SURFACE 

c 

155 ft  BCS (BEDROCK) - - - . .  - . . 
4 y.,; .,, /.:: . . 

170 f t  BCS 

REFERENCE POINT 

.- .. CEMENT/BENTONl TE 
... .-. ... a ,. . GROUT SEAL OR ...... ...... APPROVED EQUIVALENT 
. . .  ........ 

. .:.. 

2'0 STAINLESS STEEL 

. , , .'.' 
WELL CASlNC 

.... ..... " ' I  

4 5 7/8"0 BOREHOLE 
1 

: .  1 . . 
-. SANDPACK 

: . I (20-40 MESH SILICA SAND) 

: . . I - 2-0 0.10 INCH SLOT 
. I STAINLESS STEEL SCREEN 

figure 
PROPOSED OW3 WELL CONSTRUCTlON 

CEDARTOWN MUNICIPAL LANDFILL SITE 
Cedarto wn, Georgio 

3482 (1) OCT 11/9S(A) REV.0 (0-01) 





PROJECT NAME: CEDARTOWN MUNlClPAL LANDFILL SITE 

PROJECT NO.: 3482 

WENT: CITY OF CEDARTOWN 

LOCATION: CEDARTOW. GX. 

+OLE DESIGNATION: OW-3 
(Paoe 1 of 7) 

3ATE COMPLETED: AUGUST 4. 1991 
RETROFIT: CCTOBER 17. 1995 
3RILlJNG METHOD: .: 1 /A' ID HSA 

5 7/8' WET ROTARY 
CRA SUPERMSOR: ,. ERIC HOLT 

REFERmCE POINT (Too of 6' Casmg) 
GROUND SURFACE 

CL-CLAY(FIU). little sano. little gravcc. 
organics. soft, red brown. molst 
- trace g row 

- organic camon. orange motttea 

- verv soit 

- little growl. trace fine sana. ton brown. 
dry to matst 

- gray. tan brown vertical mottling. dry 

- uoolinite. stiff to  naM. vefticol laymng 

- mi te  kaolinite. wry  naro. re0 orange 
atrlotions 

- trace fine sand. trace gravel. stiff. moist 

- ton one gray brown. vertical striations. 
nmea pcninge dry to motst 

- very stiff 

- trace sand. verv stiff. brown, orange 
brown striations. ary 

- little sond. striations oriented 45'. 
white ona brown 

! C1 I P I  ' V l t  

( NO=: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELNATION TABE - 



SROJECT NAME CmARfOW MUNICIPAL UNOFIU SITE 

'ROJECT NO.: 3482 

CLIENT: CITY OF CEDARTOW 

,OCAllON: CEDARTOW. CA. 

m 
t BCS - 
- 

57.5 

70.0 

72.5 

75.0 

77.5 

00.0 

825  

85.0 

87.5 

90.0 

9 2 5  

95.0 

97.5 

- 

- little silt. stiff. wry plastic. moist to 
sot~rateo 

- some silt. soft to stiff. moist to wet 

- stiff 

HOLE DMGNATION: OW-3 
(Pooe 3 of 7) 

DATE COMPLETED: AUGUST 4. 1991 
RETROFIT: OCTOBER 17. 1995 
DRlUNC METHOD: L 1 /4' ID HSA 

5 7/8' WET ROTARY 
CRA SUPERVISOR: .. ERIC HOLT 

u. SCHWALLER 

NOTES: MEASURING POINT ftEVAllONS MAY CHANCE; REFER TO CURRENT ELEVATlON TABLE - 



ROJECT NAME: CEDARTOWN MUNIUPAL UNDFIU SITE 

R O X C T  NO.: 3482 

UWf: CITY OF CEDARTOW 

OCATION: CEDARTOWN. GA. 

& REYARKS 

I 
m 
R AMSL 

HOE DmmAnm: OW-3 
(Pooe 5 of 7 )  

DATE COMPLEED: AUGUST 4, 1991 
RETROFIT: OCTOBER 17. 1995 
DRlLUNG METHOD: A 1 /4' ID HSA 

5 7/8' WET ROTARY 
CRA SUPERVISOR: J. ERIC HOLT 

d. SCHWALLER 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE - 



(0vrarmuura;n) 
PROJECT NAME: CEDARTOW MUNlClPAL U N D R U  SITE HOLE DESIGNATION: 

PROJECT NO.: 5482 DATE COMPLETED: 
RETROFIT: 

CUENf: CITY OF m A R ' I D W  DRILLING METHOO: 

LOCATION: C E D A R T ' ,  GA CRA SUPERMSOR: 

- trace sana brown. mite  one wonga 

- brow and red near vertical bonaing 

- little sono 

- trace Sand 

- little grow. venicol Donomg. vertical 

- 55.0 - fossil (monooraptid) - some silt trow sona. near vertical 
banainq. dry to moist - ='.= - trace ghuconite. e i c o l  banaing 

- 60.0 

- 6 2 5  

- 6SO 

NOTES: MEASURING Paru  a m A n m s  MAY CHANCE: REFER TO CUR- a m A n a  TABU - 
CHEMIUL ANALYSIS 0 WAEU FOUND e snnc WAER ~ ~ v n  r 



HOLE DESIGNATION: 

DATE CCMPLETED: 
RETROFIT: 

CRA SUPERWSOR: 

AUWST 4, 1991 
OCTOEB 17. 1995 

1 /4' 10 HSA 
5 7/8' W 3  ROTARY 
1. ERIC HOLT 

I 
ROJECT NAME: CEDARTOW MUNlClPAL LANDFILL SilE 

U7Y OF CEDARTOW 

MEASURING POINT W A ~ O N S  MAY CHANCE: R- TO CURRENT w A n o N  T A ~ L L  



PROJECT NAME EDARTOW MUNICIPAL LANDFlU Slh 

PROJECT NO.: 3482 

CLIENT: UIY OF CEDARTOW 

LOCATION: CEDARTOW. GA. 

UMfSTONE(Nerrola Formouon J: tine arolnea 
enemy. cacite filled fractures t d l o w ~ g  
beaainq onentation (39'). light to  
dam gray 

KARST CAVITY 

DATE COMPETED: 
RFTROFIT: 

CRA SUPERVISOR: 

HOLE DESICNAIION: OW-3 
(Pooe 6 of 7) 
AUGUST 4. 1991 
OCTOBER 17. 1995 
A 1 /*' ID HSA 
5 7/8' WET ROTARY 
d. ERIC HOLT 
J. SOIWAUER 

MEASURING PUNT aEVATlONS MAY CHANGE: REFER r0 CURRENT ELEVATION TABLE. 

a WATER FOUND x snnc WATER LEML NY - NOT MEASUR~ 



PROJECT NAME: CEDARTOW MUNICIPAL LANORLL SITE 

PROJECT NO.: 3482 

CUWT: CITY OF CEDARTOW 

LOCATION: CEDARTOW. GA 

DEPTH DESCRlPTlON OF STRATA 

END OF HOLE O 193 FT. BGS 

HOLE DESIGNATION: OW-3 
(Page 7 of 7) 

DATE COMPLETED: AUGUST 4, 1991 
RETROFII: OCTOBER 17. 1995 
DRILLING METHOD: A 1/4' ID HSA - - - ~- 

5 7/8' ~ R O T A R Y  
CRA SUPERVSOR: ;. ERIC HOLT 

J. SCHWALLER 

161.0 to 171.0' BQS 
Length -10.0' 
Diameter -2.0' 
Slot # 10 
Matenal -Stainless Sted 
Sona DOCK interval: 

'55.0 to 173.0' 8' 
Matertot -#20-40 

L' smnc WATER  LEV^ NU - NOT MEASURED 





DEVELOPMG- r DETAILS 
MONITORXNC  WE^ OW-3 

C~DARTOWN t LAN~JRLL SITE 

lbtal 
Well lnitial Well Volume Gallons Conductivity Temperature Turbidity 

Number Volume (dallons) Number (1) Puged PI' (pfmr) (21 ( '0 (3) (NfUs)  (4) ~ e t f l o d  

>1,m eladder pump 

>1,m 

> 1 ,O(m 

>1,000 

>I,W 

225 

15 

11 

6 

5 

(1) Well wm surged during volumes 1 to 6. 
(2) Micromhos per centimeter. 
(3) D e g m  Fahrenheit. 
(4) Nephelnmetric units. 
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SEMIANNUAL INSPECTION LOG 
CEDARTOWN MUNICIPAL LANDFILL SI'I-E 

CEDAR'I-OWN, GEORGIA 

Itispector's Nanie/Title John D. johnson, City Manager 

Date of Inspection March 19,1996 (nionth/day/year) 

Time of Inspection 0830 - 1200 (military time) 

Weather Conditions Cold, windy, 42" F, wet (i.e., Temp. OF, precipitation) 

Act ioity Itenrs 

laandfill Cover Vcgeta tive Cover 

*Evidence of Erosion 

Evidence of Subsidence 

.Evidence of Exposed Refuse 

.Access Controlled 

Corrdiliot J 
Stntris 

Good 

None 

None 

Sporadic 

Yes 

Seep Inspction .Condition of East Seep Unchanged 

.Evidence of New Uncontrolled 
Discharge of Leachate None 

*Evidence of New Surface 
Staining None 

(very old in nature) 

Co wcct ive 
Action Tnkerr 

U82/Godfrcy/32/lnryction log 



Inspector's Name/Title 

Date of Inspection 

Time of Inspection 

Weather Conditions 

Activity 

Landfill Cover 

Seep Inspection 

SEMIANNUAL INSPECTION LOG 
CEDARTOWN MUNICIPAL LANDFILL SITE 

CEDARTOWN, GEORGIA 

David Johnson/City Manager 

November 21,1995 

1400 hours to 1730 hours 

Clear - 59 deg. F 

1 teirrs 

Vegetative Cover 

Evidence of Erosion 

Evidence of Subsidence 

Evidence of Exposed Refuse 

Access Controlled 

Condition of East Seep 

Evidence of New Uncontrolled 
Discharge of Leachate 

Evidence of New Surface 
Staining 

Notes: 

(1) Note areas of concern on attached figure. 

(month, day, year) 

(military time) 

(i.e., Temp deg. F, precipitation) 

Coiditioiral 
stntrrs 

Good 

None 

None 

None 

Yes 

Unchanged 

None 

None 

Surficial refuse only 

Corrective 
Observatiorr JCoririrmrts (1) Actiotr Takew 

N A 

N A 

NA 

NA 

N A 

N A 

N A 

N A 

N A 



Inspector's Nanie/l'itle 

Date of lnspection 

'rime of lnspection 

Weather Conditions 

SEMIANNUAL INSPECTION LOG 
CEDAR'TOWN MUNICIPAL LANDFILL SITE 

CEDARTOWN, GEORGIA 

David Johnson, City Managcr 

February 10,1995 (nionth/day/ year) 

1330 hours to 1745 hours (military time) 

Clear - Windy - 67°F (i.e., Temp."F, precipitation) 

Activity lteiits 

Landfill Cover *Vegetative Cover 

Evidence of Erosion 

Evidence of Subsidence 

*Evidence of Exposed Refuse 

Access Controlled 

Coitdit ior J 
Stntirs 

Good 

None 

None 

None 

Yes 

Seep Inspection *Condition of East Seep Unchanged 

*Evidence of New Uncontrolled 
Discharge of Leachate None 

*Evidence of New Surface 
Staining None 

Surficial refuse only 

Correctioe 
Action Tnkerr 

1 Note areas of concern on attached figure. 

.3482/Cdhcv/9/lnspection Log 



Inspector's Name/Title 

Date of Inspection 

Time of Inspection 

Weather Conditions 

Activity 

Landfill Cover 

Seep Inspection 

SEMIANNUAL INSPECTION LOG 
CEDARTOWN MUNICIPAL LANDFILL SITE 

CEDARTOWN, GEORGIA 

J.  David Johnson, City Manager 

10/11/96 

1430 - 1745 hours 

Clear, Cool, and Dry; 73" 

lterirs 

Vegetative Cover 

Evidence of Erosion 

Evidence of Subsidence 

Evidence of Exposed Refuse 

Access Controlled 

Condition of East Seep 

Evidence of New Uncontrolled 
Discharge of Leachate 

Evidence of New Surface 
Staining 

1 Note areas of concern on attached figure. 

Cottdilior J 
Status 

Good 

None 

None 

Sporadic 

Yes 

Unchanged 

None 

(mon th/day/year) 

(military time) 

(i.e., Temperature OF, precipitation) 

Correct ive 
ObservntiorrJJConrri~rn~ts~ Actiorr Tnkmr 

Increased Growth 
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CRA 
1351 Oakbrook Drive 
Suite #I 50 
Norcross. Georgia 30093 
(404) 441-0027 

M E M O  

TO: Mike Mateyk REFERENCE NO: 3482 

FROM: John Schwaller DATE: February 2,1995 

RE: Round One Groundwater and Surface Water Sampling 
Cedartown Municipal Landfill Site - Cedartown, Georgia 

INTRODUCTION 

The following technical memorandum summarizes the field activities associated 
with the first round of groundwater and surface water samples collected at the 
Cedartown Municipal Landfill Site (CML Site). All activities were conducted in 
accordance with the approved Remedial Design/Remedial Action (RD/RA) 
Work Plan. The scope of work of this sampling activity included: 

i) well inspections; 
ii) water level measurements; 
iii) purging 13 of 13 monitoring wells (of all monitoring wells); 
iv) sampling 10 of 10 perimeter monitoring wells for beryllium, 

cadmium, chromium, lead, and manganese analysis; 
v) sampling 2 of 3 interior monitoring wells for bervllium, 

cadmium, chromium, lead, and manganese analvsis; and 
vi) sampling of the Coke Pond for aluminum, chromium, copper, lead, nickel, 

and zinc analvsis. 

This round of sample collection occurred during the periods January 4 - 11 and 
January 23,1995. 

The following sections in this memorandum describe the field activities. 

2.0 WELL INSPECTION 

All monitoring wells sampled were located and in good condition. Due to the 
age and condition of the locks, a majority of them had to be cut in order to gain 
access to the wells. New locks were ordered and installed on the protective 
casings. 
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3.0 GROUNDWATER SAMFLING PROCEDURES 

3.1 Water Level Measurements 

Prior to purging and sampling the monitoring wells, the water level was 
measured using an electric sounding device. All measurements were 
taken from the northern side of the well casing. Water level 
measurements were recorded to the nearest 0.01 foot. The water level 
indicator was decontaminated prior to each use as described in Section 5.0 
of this memorandum. Water level measurements and elevations are 
presented in Table 1. 

With the exception of monitoring well OW-7R, all monitoring wells were 
purged prior to sampling using a low-flow purging technique. 
Monitoring well OW-7R could not be purged in this manner due to the 
excessive sedimentation of the well. This sedimentation is most likely due 
to the lithology in which this well had to be constructed. The following 
presents the types of methods used to purge all monitoring wells on the 
Site: 

Bladder Pump 

All Zinch diameter monitoring wells with the exception of monitoring 
wells OW-7R and CL-09-WP were purged using a 1.88-inch diameter 
Teflon bladder/stainless steel body pump and utilizing polvethvlene 
tubing. The pump was suspended in the well using new nilon rope. 

. Peristaltic Pump 

Monitoring well CL-09-WP was purged using a peristaltic pump utilizing 
new internal silicone tubing within the pump itself and polyethylene 
intake tubing. l h s  pump was utilized due to the shallow depth of this 
monitoring well. 



February 2,1995 Reference No. 3482 

Airlift Pump 

Because of the large volumes of water needed to purge the larger 6-inch 
and &inch diameter monitoring wells (OW-3 and OW-6B), these wells 
were purged using a 3-inch diameter stainless steel airlift pump utilizing 
polyethylene tubing. The pump was suspended in the well using new 
nylon rope. 

Stainless Steel Bailer 

Because the water quality of monitoring well OW-7R was extremeiv 
turbid, a bladder pump could not be utilized in this location; therefore, a 
stainless steel bailer and new nylon rope was used to purge this 
monitoring well. 

All polvethylene tubing used during purgmg was dedicated to the 
respective monitoring wells with the exception of monitoring well 
OW-6B. 

Purging was conducted in accordance with the approved RD/RA Work 
Plan. Field parameters of pH, conductivity, temperature, and turbidity 
were measured after each well volume, except where noted, to determine 
whether to terminate purgmg upon removal of three times the standing 
water volume or continue to a maximum of five times the volume. 
Calibration of field instruments were performed daily. New disposable 
latex gloves were used before and between all purging events. A 
summary of purge data is presented in Table 2. 

3.3 Groundwater Sampling 

Groundwater samples were collected from all wells purged, with the 
exception of monitoring well CL-07-WP, for the analvsis of beryllium, 
cadmium, chromium, lead and manganese. A grouridwater sample could 
not be collected from monitoring well CL-07-WP because it was purged 
dry and did not recover to a sufficient level. With the exception of the 
groundwater sample collected from monitoring well OW-7R, all 
groundwater samples collected exhibited a turbidity of less than 
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50 nephelometric units (NTUs). Groundwater samples were collected 
using the following methods: 

Bladder pump 

Groundwater samples were collected from all 2-inch diameter monitoring 
wells, with the exception of monitoring wells OW-7R, CL-06-W, and CL- 
09-WP using the same bladder pump in which the well was purged with. 

rn Peristaltic pump 

A groundwater sample was collected from monitoring well CL-09-WP 
using the same peristaltic pump and polyethvlene intake tubing in whch 
the well was purged with. 

Teflon bailer 

Groundwater samples were collected from monitoring wells OW-7R, CL- 
WWP, and the larger diameter monitoring wells OW-3 and OW-6B using 
a disposable Teflon bailer and new nylon rope. 

Sample personnel wore new disposable latex gloves before and between 
all sample events. Samples were immediately preserved with nitric acid 
and placed on ice in laboratorv supplied coolers. One duplicate sample, 
one ma& spike/matrix spi& duplicate sample and one equipment blank 
were collected for quality control purposes. All samples were sent under 
proper laboratorv protocols and chain-ofcustody procedures to 
Quanterra ~nvirbnmental Services of North Canton, Ohio. 

A summary of sample data and methods used to collect the groundwater 
samples are presented in Table 3. 

SURFACE WATER SAMPLING PROCEDURES 

One surface water sample was collected from the Coke Pond for the analysis of 
aluminum, chromium, copper, lead, nickel and zinc. A grab sample was 
collected directly from the Coke Pond into the sample container and immediately 
presenred with nitric acid and placed on ice. All laboratory and chain of custody 
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protocols followed during the groundwater sample collection were followed 
during the surface water sample collection. 

5.0 DECONTAMINATION 

All equipment, including the airlift pump, bladder pumps, stainless steel bailer 
and water level tape were cleaned prior to use. Cleaning consisted of brushing 
particulates free with an Alconox solution, rinsing with tap water, rinsing 
thoroughly with deionized water, and allowing to air dry. All pumps were 
wrapped with aluminum foil prior to storage or transport. 

6.0 WASTE MATERIAL HANDLING 

All purge water was temporarily stored on-Site in polyethylene tanks until final 
disposal to the City of Cedartown POTW. 

J W  kt/ 7 

C.C. David Brvtowski 



Morritorirrg 
Well 

GROUNDWATER EI.EVATION SUMMARY 
QUARTERLY SAMPI.ING PROGRAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 
JANUARY 1995 

Refereirce 
Elcoatioir 

823.80 
827.50 
803.29 
801.52 
797.92 
805.12 
809.30 
836.41 
796.81 
853.34 
861.02 
824.90 
803.18 

Notes: 

(1)  Elevations are feet above mean sea level 

Water Level Elevatiorrs (1) 
jntrrrnry 1995 Ayn'l1995 luly 1995 October 1995 

C R A W -  ' / T I  



WELL PURGING DATA SUMMARY 
ROUND ONE QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 
JANUARY 1995 

h i t  in1 
Water Well Totnl 

Well L C I ~  VOINIIIE Volrorre Gnllorrs Cormductioity Terr~yerntrrrc Tlrrbidihj 
Nurrrkr Eleva tiorr(1) fgalloris) N I I ~  ber Purged y H (P Wend (2) ("FJf3) ~NTUdf4 )  Method 

14 Bladder pump 
8 
4 

3.5 Bladder pump 

Airlift pump 

43 Bladder pump 

20.0 Bladder pump 
12.0 
11.2 

47 Airlift pump 



TABLE 2 

WELL PURGING D A T A  SUMMARY 

R O U N D  O N E  QUARTERLY SAMPLING PROGRAM 
CEDARTOWN MUNICIPAL LANDFILL SITE 

JANUARY 1995 

Irritinl 
Water Well Total 

Well  Level Volrrrrre Vnlrrrrre Gnllorrs Coridirctivity Terrryerntrrre Turbidity 
Number (FT.BTOC)(I) (gallorrs) Nrrrrrber Purged pH wcrr1)(2) fPF)(3) (NNd(4)  Method 

>200 Stainless Steel 
~ 2 0 0  Bailer ( 5 )  
>200 
>200 
>200 

Bladder pump 

4.9 Bladder pump 

30.6 Bladder pump 
22.4 
23.8 
19.38 

>200 Uladtier pump 
47 



TABLE 2 

WELL PURGING DATA SUMMARY 
ROUND ONE QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 
JANUARY 1995 

firitial 
Water Well Totnl 

We1 I Level Volrrnre Volrrrrte Gnllorrs Corrdrrctivity Tenryerntrrre Turbidity 
Nritrrlrer (FT.BTOC)( (galloirs) Nrrrrrber Purged pH (~dcrrr)(2) (PF)(3) ( M U d ( 4 )  Method 

CL-07- W P 801.09 1 .O 1(7) 1.5 7.03 829 63 >200 Bladder pump 

CL-09-WP 788.74 2.8 I 3 7.25 630 63 19.0 Peristaltic pump 
2 6 7.20 550 62.5 13.0 
3 9 7.12 531 61.5 12.5 

Notes: 

- Parameters not measured due to faulty equipment. 
(1) Feet above mean sea level. 
(2) Micromhos per centimeter. 
(3) Degrees fahrenheit. 
(4) Nephelometric units. 
(5) Stainless steel bailer was necessary due to extreme sedimentation. 
(6) Well was purged dry after two volumes. 
(7) Well was purged dry and did not recover. 



TABLE 3 

W-3482-JOS010595-01 
W-3482- ) S O 1  0595-02 
W-3482-J05010695-03 
W-3482-JOSOlO695-O4 
W-3482-JOSO10695-06 
W-3482-J05010695-07 
W-3482-JOS010995-08 

W-3482-JCS011095-09 MS/ MSD 
W-3482- JOSO11095-10 
W-3482-J05011095-11 
W-3482-J05011195-12 
W-3482-JOSO11195-13 
W-3482-JOSO11195-14 
W-3482-JOS012395-15 

SAMPLE SUMMARY 

ROUND ONE QUARTERLY SAMPLING PROGRAM 
CEDARTOWN MUNICIPAL LANDFILL SITE 

JANUARY 1995 

Sorrrce 

OW-2 
OW-6B 

CI.-04-WP 
OW-4 
OW-5 

CL-w-WP 
CL-03-WP 

OW-1 
OW-3 

CL-05- W P 
Rinsate Blank 

Coke Pond 
CL-06-WP 

OW-7R 

Notes: 

(1) beryllium, cadmium, chromium, lead, manganese 
(2) aluminum, chromium, copper, lead, nickel, zinc 
(3) Teflon bailer/stainless steel body pump 
(4) disposable Teflon bailer 
(5) Peristaltic pump 

Turbidity 

3.5 
47 
4.9 
43  

11.2 
12.5 
21.6 
4.0 

14.36 
19.38 

47 
>200 

(3) W-3482-J0S010695-05 (Duplicate) 
(3) 
(5) 
(3) 
(3) Matrix Spike/Matrix Spike Duplicate 
(4) 
(3) 

Rinsate of Bladder Pump 
Surface Water Grab Sample 

(4) 
(4) 
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1351 Oakbrook Drive 
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Norcross, Georgia 30093 
(404) 44 1-0027 

M E M O  

TO: Mike Mateyk REFERENCE NO: 3482 

FROM: John Schwaller DATE: Mav 2,1995 

RE: Round Two Groundwater and Surface Water Sampling 
Cedartown Municipal Landfill Site - Cedartown, Georgia 

INTRODUCTION 

The following technical memorandum summarizes the field activities associated 
with the second round of groundwater and surface water sampling at the 
Cedartown Municipal Landfill Site (CML Site). All activities were conducted in 
accordance with the approved Remedial Design/Remedial Action (RD/ RA) 
Work Plan. The scope of work of this sampling activity included: 

i) well inspections; 
ii) water level measurements; 
iii) purging 13 of 13 monitoring wells (of all monitoring wells); 
iv) sampling 10 of 10 perimeter monitoring wells for beryllium, 

cadmium, chromium, lead, and manganese analysis; 
v) sampling 3 of 3 interior monitoring wells for bcrvllium, 

cadmium, chromium, lead, and manganese analisis; and 
vi) sampling of the Coke Pond for aluminum, chromium, copper, lead, nickel, 

and zinc analvsis. 

This round of sample collection occurred during the periods April 24 through 
May 2,1995. 

The following sections in ths  memorandum describe the field activities. 

2.0 WELL INSPECTION 

All monitoring wells scheduled to be sampled were initially located and found to 
be in good condition. 
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3.0 GROUNDWATER SAMPLING PROCEDURES 

Water Level Measurements 

Prior to purging and sampling the monitoring wells, the water level was 
measured using an electric sounding device. All measurements were 
taken from the northern side of the well casing. Water level 
measurements were recorded to the nearest 0.01 foot. The water level 
indicator was decontaminated prior to each use as described in Section 5.0 
of this memorandum. Water level measurements and elevations are 
presented in Table 1. 

Purging 

All monitoring wells were purged prior to sampling using a low-flow 
purging technique. The following presents the types of methods used to 
purge all monitoring wells on the Site: 

Bladder Pump 

All 2-inch diameter monitoring web ,  with the exception of monitoring 
well CL-09-WP, were purged using a 1.88-inch diameter Teflon 
bladder/stainless steel body pump and utilizing polyethylene tubing. 
The pump was suspended in the monitoring well using new nylon rope. 

Peristaltic Pump 

Monitoring well CL-09-WP was purged using a peristaltic pump utilizing 
new internal silicone tubing within the pump itself and Teflon intake 
tubing. This pump was utilized due to the shallow depth of this 
monitoring well and the hgh water elevation. 

Airlift Pump 

Because of the large volumes of water needed to purge the 6-inch and 
&inch diameter monitoring wells (OW-3 and OW-6B), these monitoring 
wells were purged using a 3-inch diameter stamless steel airlift pump 
utilizing polvethvlene tubing. The pump was suspended in the well using 
new nylon rope. 
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All polyethylene tubing used during purging was re-dedicated to the 
respective monitoring wells with the exception of monitoring well 
CL-09-WP in which the Teflon tubing was discarded due to age and poor 
condition. 

Purging was conducted in accordance with the approved RD/RA Work 
Plan. Except where noted, field parameters of pH, conductivity, 
temperature, and turbidity were measured after each well volume. 
Purging continued until stabilization of pH, conductivity, and 
temperature had been achieved. Additionally, purging was continued 
until a goal of less than 10 nephelometric units (NTUs) could be achieved. 
If less than 10 NTUs could not be achieved, the origmal goal of 50 NTUs 
was used. Calibration of field instruments was performed dailv. New 
disposable latex gloves were used before and between all pr*ng events. 
A summary of purge data is presented in Table 2. 

3.3 Groundwater Sampling 

Groundwater samples were collected from all wells purged for the 
analvsis of beryllium, cadmium, chromium, lead, and manganese. With 
the ;xception of the groundwater samples collected from monitoring wells 
ON-6B, CL-06-WP, and CL-07-WP, all groundwater samples collected 
exhibited a turbiditv of less than 50 NTUs. The turbidity was above 
50 NTUs at monito;ing well OW-6B due to an orange colored suspected 
iron algae growth, while monitoring wells CL-06-WP and CL-07-WP were 
purged dry resulting in the removal of sediment deposited in the bottom 
of the wells. 

Groundwater samples were collected using the following methods: 

Bladder pump 

Groundwater samples were collected from all 2-inch diameter monitoring 
wells, with the exception of monitoring well CL-09-WP using the same 
bladder pump in which the well was purged with. 

Peristaltic pump 

A groundwater sample was collected from monitoring well CL-09-WP 
using the same peristaltic pump and Teflon intake tubing used for 
F'u'ging- 
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Teflon bailer 

Groundwater samples were collected from the larger diameter monitoring 
wells OW3 and OW-6B using a disposable Teflon bailer and new nvlon 
rope. 

Sample personnel wore new disposable latex gloves before and between 
all sample events. Samples were immediatelv preserved with nitric acid 
and placed on ice in laboratory supplied cooiers. One duplicate sample, 
one matrix spike/matrix spike duplicate sample and one equipment blank 
were collected for quality control purposes. All samples were sent under 
proper laboratorv protocols and chain-ofcustody procedures to 
Quartterra ~nvir&mental Services of North Canton, Ohio. 

A sample key, sample field data, and methods used to collect the 
groundwater samples are presented in Table 3. 

4.0 SURFACE WATER SAMPLING PROCEDURES 

One surface water sample was collected from the Coke Pond for the analvsis of 
aluminum, chromium, copper, lead, nickel and zinc. A grab sample was 
collected directly from the Coke Pond into the sample container and imrnediatel~. 
preserved with nitric acid and placed on ice. All laboratow and chain of custodv 
protocols followed during the groundwater sample collection were followed 
during the surface water sample collection. 

5.0 DECONTAMINATION 

All equipment, including the airlift pump, bladder pumps, and water level tape 
were cleaned prior to use. Cleaning consisted of bruslung particulates free with 
an Alconox solution, rinsing thoroughly with deionized water, and allowing to 
air dry. All pumps were disassembled prior to decontamination and wrapped 
with aluminum foil prior to storage or transport. 

6.0 WASTE MATERIAL HANDLING 

All purge water was temporarilv stored onSite in polyethylene tanks until final 
disposal to the City of cedarto- PONV. 
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C.C. David Brytowski - CRA 
Hadley Bedbury - Maxus Energy 
Gordon Tate - Superior Consultants 
David Johnson - City of Cedartown 
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Mo~ritor i t~g 
Well 

GROUNDWATER ELEVATION SUMMARY 
QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 

Notes: 

(1 )  Elevations are feet above mean sea level 

Water Level Eleva tiorrs (1) 
jnrrrmry 1995 April 1995 Itdy 1995 October 1995 



WELL PURGING DATA SUMMARY 
ROUND TWO QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNlCPAL LANDFILL SITE 
APRIL 1995 

Itritial 
Water Well 

Well Leuel Volrnne Volrrrtte 
Nritrrber (fi. AMSL) (1)  (gnllotrs) Ntrtrrber 

Total 
Gallorrs 
Prrged 

4 
8 
12 
16 
20 
24 

2 
4 
6 
8 
10 
12 

200 
400 
600 
800 
loo0 

4 
8 
12 
16 
20 

Comftict ivit y Tettryem ttire 
OS/crtr) (2) (OF) (3) 

Turbidity 
INTUs) (4)  Metlrod 

-- Bladder pump 
12 
10 
18 
11 
7 

-- Bladder pump 
10 

32 Purgc pump 
130 
260 
74 
34 



TABLE 2 

Water 
Well Level 
Ntrrtrber cft. AMSL) (1 )  

WE1.L I'URGING DATA SUMMARY 
ROUNI I  TWO QUARTERLY SAMPLING PROGRAM 

CI.:DAR'I'OWN MUNICPAI. LANDFILL SITE 
APRIL 1995 

Ittitinl 
Well 

Volutrte Voltrttre 
(gnllorts) Ntrtttber 

Total 
Gnllorrs 
Purged 

10 
20 
33 

100 
200 
300 
400 
500 
600 
700 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 

Cordrrctioity Terrtyerattrre Ttrrbidity 
(pS/ctrr) (2) (OF) (3) (NTUs) (4) Method 

808 68 113 Bladder pump 
790 67 17 
793 68 8.6 

-- -- -- Purge pump 
250 64 303 
207 63 345 
292 55 99 
353 68 98 
428 67 75 
410 67 73 ( 5 )  

8 Bladder pump 
5 
-- 

4.2 
15 
11 
-- 
7 
6 
-- 

4 
4.7 



l'ABI,E 2 

WEI.1, PURGING DAT. IARY 
ROUNIJ'I'WO QUARTER1.Y SAMPIJNG PROCRAhl 

CHIAR'I'OWN MUNICPAL LANDFILL SITE 
APRIL 1995 

Ittilinl 
Wnter Well 

Well Level Volrrttte Voltr~rte 
Ntrtttber (ft. AMSL) ( 1 )  (gnllorts) Ntrtttber 

I Bladder punip 

Bladder pump 

Bladder pump 

Bladder pump 

Bladder pump 

I'eristallic pump 



TABLE 2 

WELL PURGING DATA SUMMARY 
ROUND TWO QUARTERLY SAMPLING PROGRAM 

CEDAR'TOWN MUNICPAL LANDFILL SITE 
APRIL 1995 

b i t i n l  
Water Well Total 

Well Level Voltrrrre Volrrrrrc Gallo~rs Corrdrrctioify Ternyeratrrre Turbidity 
Nlottber (f i .AAfSL)(l)  (gnllorrs) Ntrt~tbcr P~rrged pH ~ ~ S / c r ~ d  (2) (OF) (3) W f U s )  (4) Method 

Notes: 

(1) Elevations are feet above mean sea level. 
(2) microml~os 
(3) Degrees Fahrenheit 
(4) Nephelonietric units 
(5) Sample observed to contain iron bacteria - like algae. 
(6) Development of volumes 1-6 was conducted on 4/27/95. Purging of volumes 7-12 and sampling was conducted on 4/28/95. 
(7) Well was purged dry after one volume on 4/27/95 and recovered sufficiently on 4/27/95 to collect a sample. 
(8) Well was purged dry after one volume on 5/1/95 and recovered sufficiently on 5/2/95 to collect a sample. 



Snrrrple Nu~rrber 

CW-3482-JOSO42595-016 

C W-3482-JOS042595-017 

G W-3482- jOSO4259S-Ol9 

CW-3482-JOSO42595-020 

GW-3482-JOS042695-021 

G W-3482-JOSO.I2695-022 

G W-3482-JOS042895-023 

GW-3482-JOSO42695-024 

C W-3482-JOSO42795-025 

C W-3482-JOS042795-026 

G W-3482- JSO42795-027 

C W-3482- JO!+OSOI 95-028 MS/ MSD 

G W-3482-JOS050295-029 

SAMPLE KEYFIELD DATA 
ROUND TWO QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 

Source 

CL-04-W I' 

OW-6R 

OW-4 

o w - 5  

CI.-03-WP 

CL-09- W P 

OW-7R 

OW-3 

o w - 2  

CL-06- W P 

cL-05- W P 

OW-1 

CL-07- W I' 

Corr~rrrerrts 

GW-3482-JOS042595-018 (Duplicate) 

Matrix Spike/Matrix Spike Duplica tc 



TABLE 3 

Sarrtple Nurrrber 

SAMPLE KEYFIELD DATA 
ROUND TWO QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 
APRIL 1995 

Turbidity 
Source W U s )  Pararrteters Method 

Coke Pond -- (5) -- 

-- 

Notes: 

(1) Beryllium, cadmium, chromium, lead, manganese 

(2) Bladder pump 

(3) Disposable tenon bailer 

(4) Peristaltic pump 

(5) Aluminum, chromium, copper, lead, nickel, and zinc 

Corrrrrmtts 

Surface water grab sample 

Rinsate blank prior to use in OW-1 



CRA 
1351 Oakbrook Drive 
Suite #150 
Norcross. Georgia 30093 
(no) 441 -0027 

M E M O  

TO: Mike Mateyk REFERENCE NO: 3482 

FROM: John Schwaller DATE: August 23,1995 

RE: Round Three Groundwater and Surface Water Sampiing 
Cedartown Municipal Landfill Site - Cedartown, Georgia 

1.0 INTRODUCTION 

The following technical memorandum summarizes the field activities associated 
with the third round of groundwater and surface water sampling at the 
Cedartown Municipal Landfill Site (CML Site). AU activities were conducted in 
accordance with the approved Remedial DesignIRemedial Action (RD/RA) 
Work Man. The scope of work of this sampling activity included: 

i) well inspections; 
ii) water level measurements; 
iii) purging 13 of 13 monitoring wells (of all monitoring wells); 
iv) sampling 9 of 10 perimeter monitoring wells for beryllium, 

cadmium, chromium, lead, and manganese analysis; 
v) sampling 1 of 3 interior monitoring wells for beryllium, 

cadmium, chromium, lead, and manganese analysis; and 
vi) sampling of the Coke Pond for aluminum, chromium, copper, lead, nickel, 

and zinc analysis. 

Tlus round of sample collection occurred during the periods July 19 through 
July 24,1995. 

The following sections in this memorandum describe the field activities. 

WELL INSPECTION 

All monitoring wells scheduled to be sampled were initially located and found to 
be in good condition. 
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3.0 GROUNDWATER SAMPLING PROCEDURES 

3.1 Water Level Measurements 

Prior to purging and sampling each monitoring well, the water level was 
measured using an electric sounding device. All measurements were 
taken from the northern side of the well casing. Water level 
measurements were recorded to the nearest 0.01 foot. The water level 
indicator was decontaminated prior to each use as described in Section 5.0 
of this memorandum. Water level measurements and elevations are 
presented in Table 1. 

3.2 Purging 

All monitoring wells were purged prior to sampling using a low-flow 
purging technique. The following presents the types of methods used to 
purge all monitoring wells on the Site: 

Bladder Pump 

All 2-inch diameter monitoring wells, with the exception of monitoring 
well CL-09-WP, were purged using a 1.88-inch diameter Teflon 
bladder/stainless steel body pump and utilizing polvethylene tubing. 
The pump was suspended in the monitoring well using new nylon rope. 

Peristaltic Pump 

Monitoring well CL-09-WP was purged using a peristaltic pump utilizing 
new internal silicone tubing within the pump itself and Teflon intake 
tubing. This pump was utilized due to the shallow depth of this 
monitoring well and the hgh  water elevation. 

Airlift Pump 

Because of the large volumes of water needed to purge the 6-inch and 
&inch diameter monitoring wells (OW-3 and OW-6B), these monitoring 
wells were purged using a 3-inch diameter stainless steel airlift pump 
utilizing polvethvlene tubing. The pump was suspended in the well using 
new nylon rope. 
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All polyethylene and Tefion tubing used during purging was re-dedicated 
to the r e s m v e  monitoring wells. 

Purging was conducted in accordance with the approved RD/RA Work 
Plan. Field parameters of pH, conductivity, temperature, and turbiditv 
were measured after each well volume. Purging continued until 
stabilization of pH, conductivity, and temperature had been achieved. 
Additionally, purging was continued until a goal of less than 
10 nephelometric units (NTUs) could be achieved. If less than 10 NTUs 
could not be achieved, the origvlal goal of 50 NTUs was used. Calibration 
of field instruments was performed daily. New disposable latex gloves 
were used before and between all purging events. A summary of purge 
data is presented in Table 2. 

3.3 Groundwater Sampling 

Groundwater samples were collected from all wells purged for the 
analysis of beryllium, cadmium, chromium, lead, and rizanganese. 
Although all groundwater samples collected exhibited a turbidity of less 
than 50 NTUs, it is becoming extremely difficult to achieve these levels in 
monitoring wells OW-3 and OW-6B due to the degradation of the carbon 
steel casing. This degradation is producing rust particles and iron algae 
growth which cannot be removed or diminished through additional 
pumping or reduced .';ow. The installation of stainless steel well material 
in these monitoring wells should be considered. 

Groundwater samples were collected using the following methods: 

. Bladder pump 

Groundwater samples were collected from all Zinch diameter monitoring 
wells, with the exception of monitoring well CL-09-WP using the same 
bladder pump in which the well was purged with. 

Peristaltic pump 

A groundwater sample was collected from monitoring well CL-09-WP 
using the same peristaltic pump and Teflon intake tubing used for 
purging. 
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T d o n  bailer 

Groundwater samples were collected from the larger diameter monitoring 
wells OW-3 and OW-6B using a disposable Teflon bailer and new nylon 
rope. 

Sample personnel wore new disposable latex gloves before and between 
all sample events. Samples were immediately preserved with nitric acid 
and placed on ice in laboratory supplied coolers. One duplicate sample, 
one matrix spike/ matrix spike duplicate sample and one equipment blank 
were collected for quality control purposes. All samples were sent under 
proper laboratory protocols and chain-of-custody procedures to 
Quanterra Environmental Services of North Canton, Ohio. 

A sample key, sample field data, and methods used to collect the 
groundwater samples are presented in Table 3. 

4.0 SURFACE WATER SAMPLING PROCEDURES 

One surface water sample was collected from the Coke Pond for the analysis of 
aluminum, chromium, copper, lead, nickel and zinc. A grab sample was 
collected directly from the Coke Pond into the sample container and immediatelv 
preserved with nitric acid and placed on ice. All laboratorv and chain of custodv 
protocols followed during the groundwater sample collection were followed 
during the surface water sample collection. 

5.0 DECONTAMINATION 

All equipment, including the airlift pump, bladder pumps, and water level tape 
were cleaned prior to use. Cleaning consisted of brushing particulates free with 
an Alconox solution, rinsing thoroughly with deionized water, and allowing to 
air dry. All pumps were disassembled prior to decontamination and wrapped 
with aluminum foil prior to storage or transport. 
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6.0 WASTE MATERIAL HANDLING 

All purge water was temporarily stored on-site in polyethylene tanks until final 
disposal to the City of Cedartown POTW. 

C.C. David Brvtowski - CRA 
Hadlev ~edbury - Maxus Energy 
 ord do* Tate - Superior Consultants 
David Johnson - City of Cedartown 



TABLE 1 

Motritoritrg 
Well 

Notes: 

GROUNDWATER ELEVATION SUMMARY 
QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 

Referetrce 
Eleontiott 

W d e r  Level Elevatiorrs (1) 
]ntrrmry 1995 April 1995 Itrly 1995 October 1995 

(1) Elevations are feet above mean sea level 
(2 )  Dry. 



WELL PURGING DATA SUMMARY 
ROUND TIIREE QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICPAL LANDFILL SITE 
JULY 1995 

lriitial 
Water Well 

Well Level Volrrrrre Volrrrrre 
Nmiber (ft. AMSL) (I) (galloris) Ntiirrber 

Total 
Gnllorrs 
Purged 

3 
6 
10 

1 
2 
3 
4 
5 

175 
350 
525 
700 
875 

3 
6 
10 

10 
20 
33 

Turbidity 
W r U s )  (4)  Method 

95 Bladder pump 
36 
9 

17 Bladder pump 
7 
8 
7 
7 

Airlift pump 

Bladder pump 

Bladder p i m p  

CRA 3M2-M-IZ-T2 



TABLE 2 

I r~ i t ia l  
Water Well  

Well  Level Voltrrt~e 
Number (ft. AMSL) (1)  (gnllorrs) 

WE1.I. PURGING DATA SUMMARY 
ROUND I'IIREE QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICPAL LANDFILL SITE 

Volrrrrre 
Ntrrrrber 

1 
2 
3 
4 
5 

1 
2 
3 

1 
2 
3 

-- 

1 
2 
3 

-- 

-- 

Total 
Gnl/orrs 
Prr rged 

100 
200 
300 
400 
500 

10 
20 
30 

8 
16 
25 

-- 

7 
14 
21 

-- 

-- 

Turbidity 
~NTUs)  (4) nfetltod 

100 Airlift pump 
55 
25 
25 

25 (5) 

20 Bladder pump 
7 
8 

Bladder pump 

Bladder pump 

Bladder pump 

Bladder pump 

Bladclcr pump 



WEI.1. PURGING DATA SUMMARY 
ROUNU'I'IIREE QUARTERLY SAMPLING PROGRAM 

CEIIARTOWN MUNlCPAL LANDFILL SITE 
JULY 1995 

Ittitin1 
Water Well lb ta l  

Well Level Volrritre Volrtrire Gnllons Coiidrtctivity Terirperattrre Ttrrbidity 
Nutirber (ft. AMSL) ( 1 )  (gnllotrs) Nrrttrbcr Prrrged pH (~S/cttr) (2) (OF) (3)  US) (4)  hletlrod 

CL-09-WP 785.03 2.3 1 2 7.6 435 70 28 Peristaltic pump 
2 4 7.2 401 68 11 
3 6 7.2 400 69 6 
4 10 7.2 4 03 68 6 

Notes: 

(1) Elevations are feet above mean sea level. 
(2) micromhos 
(3) Degrees Fahrenheit 
(4) Nephelomehic units 
(5) Sample observed to contain rust particles. 
(6) Well was dry. 

CRA 1182-hl-12-T2 
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3.0 GROUNDWATER SAMPLING PROCEDURES 

3.1 Water Level Measurements 

Prior to purging and sampling each monitoring well, the water level was 
measured using an electric sounding device. All measurements were 
taken from the northern side of the well casing. Water level 
measurements were recorded to the nearest 0.01 foot. The water level 
indicator was decontaminated prior to each use as described in Section 5.0 
of this memorandum. Water level measurements and elevations are 
presented in Table 1. 

3.2 Purging 

All monitoring wells were purged prior to sampiing using a low-flow 
purging technique. The following presents the types of methods used to 
purge all monitoring wells on the Site: 

Bladder Pump 

All 2-inch diameter monitoring wells, wf h the exception of monitoring 
well CL-09-WP, were purged using a 1.88-inch diameter Teflon 
bladder/stainless steel body pump and utilizing polyethylene tubing. 
The pump was suspended in the monitoring well using new nylon rope. 

Peristaltic Pump 

Monitoring well CL-09-WP was purged using a peristaltic pump utilizing 
new internal silicone tubing within the pump itself and Teflon intake 
tubing. This pump was utilized due to the shallow depth of this 
monitoring well and the high water elevation. 

Airlift Pump 

Because of the need to purge a large volume of water from &inch 
diameter monitoring well OWdB, tlus monitoring well was purged using 
a 3-inch diameter stainless steel airlift pump utilizing polyethylene tubing. 
The pump was suspended in the well using new nylon rope. 

All polyethylene and Teflon tubing used during purging was re-dedicated 
to the respective monitoring wells. 
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Purging was conducted in accordance with the approved RD/ RA Work 
Plan. Field parameters of pH, conductivity, temperature, and turbidity 
were measured after each well volume. Purging continued until 
stabilization of pH, conductivity, and temperature had been achieved. 
Additionally, purging was continued until a goal of less than 
10 nephelometric units (NTUs) could be achieved. If less than 10 NTUs 
could not be achieved, the origrnal goal of 50 NTUs was used. Calibration 
of field instruments was performed daily. New disposable latex gloves 
were used before and between all purging events. A summary of purge 
data is presented in Table 2. 

3.3 Groundwater Sampling 

Groundwater samples were collected from all wells purged for the 
analysis of beryllium, cadmium, chromium, lead, and manganese. All 
groundwater samples, with the exception of the groundwater sample 
collected from monitoring well OW-6B, exhibited a turbidity of 10 NTUs 
or less. The degradation of the carbon steel casing at monitoring well 
OW-6B is producing rust particles and iron algae growth which cannot be 
removed or diminished through additional purging or reduced flow. 

Groundwater samples were collected using the following methods: 

. Bladder pump 

Groundwater samples were collected from all Zinch diameter monitoring 
wells, with the exception of monitoring well CL-09-WP using the same 
bladder pump in which the well was purged with. 

Peristaltic pump 

A groundwater sample was collected from monitoring well CL-09-WP 
using the same peristaltic pump and Teflon intake tubing used for 
purging. 

. Teflon bailer 

A groundwater sample was collected from the larger diameter monitoring 
well O W 4 8  using a disposable Teflon bailer and new nylon rope. 
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Sample personnel wore new disposable latex gloves before and between 
all sample events. Samples w- immediately preserved with nitric acid 
and placed on ice in laboratory supplied coolers. One duplicate sample, 
one matrix spike/ matrix spike duplicate sample and one equipment blank 
were collected for quality control purposes. All samples were sent under 
proper laboratory protocols and chain-of-custody procedures to 
Quanterra Environmental Services of North Canton, Ohio. 

A sample key, sample field data, and methods used to collect the 
groundwater samples are presented in Table 3. 

SURFACE WATER SAMPLING PROCEDURES 

One surface water sample was collected from the Coke Pond for the analvsis of 
aluminum, chromium, copper, lead, nickel and zinc. A grab sample was 
collected directly from the Coke Pond into the sample container and immediatelv 
preserved with nitric acid and placed on ice. AU laboratory and chain of custod; 
protocols followed during the groundwater sample collection were followed 
during the surface water sample collection. 

DECONTAMINATION 

All equipment, including the airlift pump, bladder pumps, and water level tape 
were cleaned prior to use. Cleaning consisted of brushing particulates free with 
an Alconox solution, rinsing thoroughly with deionized water, and allowing to 
air drv. All pumps were disassembled prior to decontamination and wrapped 
with aluminum foil prior to storage or transport. 

WASTE MATERIAL HANDLING 

All purge water was temporarily stored on-Site in polyethylene tanks until final 
disposal to the City of Cedartown POTW. 
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C.C. Hadley Bedbury - Maxus Energy 
Gordon Tate - Superior Consultants 
David Johnson - City of Cedartown 

Reference No. 3482 



Motritotitrg 
Well 

Notes: 

GROUNDWATER ELEVATION SUMMARY 
QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 

Refereirce 
Elevntiott 

Water Level Elevatioas (1 )  
jntrtrnry 1995 Aptil 1995 Itrly 1995 October 1995 

(1) Elevations are feet above mean sea level. 

(2 )  Dry. 



Well 
Nrrrr~ber 

Wn ter 
Level 

cft. AAISUCI) 

786.1 5 

781.15 

776.87 

766.45 

774.99 

789.14 

787.35 

WELL PURGING DATA SUMMARY 
ROUND FOUR QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICPAL LANDFILL SITE 
OCTOBER 1995 

Volrrrrre 
Nrrrrrber 

5 

5 

5 

5 

5 

1 

1 
2 
3 

1 
2 
3 

1 
2 
3 
4 

Total 
Gallorrs 
Purged 

20 

10 

100 

20 

50 

5 

10 
20 
30 

10 
20 
30 

1.5 
3.0 
4.5 
6.0 

Tenryeratrrre 
(OF) (3) 

-- 

-- 

-- 

-- 

-- 

-- 

66 
68 
68 

68 
64 
62 

72 
68 
69 
70 

Turbidity 
f m s )  (4) 

2 

2 

4 

8 

4 

70(5) 

40 
10 
6 

18 
12 
10 

6 
9 
I I 
2 

Method 

Bladder punip 

Bladder pump 

Bladder pump 

Bladder punip 

Bladder punip 

Airlift pump 

Bladder pump 

Bladder pump 



TABLE 2 

Water 
Well Level 
Nitiiiber cJt. AMSLJfI) 

Notes: 

(1) Elevations are feet above mean sea level. 
(2) micromhos 
(3) Degrees Fahrenheit 
(4) Nephelomehic units 
(5) Sample observed to contain rust particles 
(6) Well was dry. 

WELL PURGING DATA SUMMARY 
ROUND FOUR QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICPAL LANDFILL SITE 
OCTOBER 1995 

Volitt~ie 
Ntrtiiber 

1 
2 
3 

-- 

-- 

1 
2 
3 

Total 
Gallotis Coi~ductivify 
Purged pH (vdori) (2) 

7 7.9 2.85 
14 7.8 292 
2 1 7.5 292 

Temperature 
( O F )  (3) 

59 
58 
59 

-- 

-- 

63 
65 
68 

Turbidity 
W7-u~) (4) 

18 
33 
10 

-- 

-- 

35 
10 
4 

Method 

Bladder pump 

Bladder pump 

Bladder pump 

Peristaltic pump 



TABLE 3 

Sariiple Nurilber 

GW-3482-JOS102395-01 

G W-3482-JOSI 02395-02 

GW-3482-JOS102495-03 MS/ MSD 

GW-3482-JOSI 02495-04 

GW-3482-JNP-102595-05 

C W-3482-JNP-102595-07 

GW-3482-JOSI 02595-08 

G W-3482- J O S I  02595-09 

GW-3482-JOS102695-10 

GW-3482-JOSl02695-11 

SW-3482-JOS102695-12 

SW-3482-JOS102695-13 

SW-3482-JOS102595-01 

Notes: 

SAMPLE KEY/FIEI,D DATA 
ROUND FOUR QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 

Sorirce 

CL-04- W P 

OW-2 

OW-7R 

ow- 1 

OW-4 

OW-5 

Bladder Pump 

CL-03- W P 

CL-05- W P 

CL-09-WP 

OW-3 

OW-69 

Coke Pond 

(1) Beryllium, cadmium, chromium, lead, manganese 
(2) Bladder pump 
(3) Disposable teflon bailer 
(4) Peristaltic pump 
(5) Aluminum, chromium, copper, lead, nickel, and zinc 

CRA U(12-hf-l4-T3 

Method Corrrrrreirts 

(2) 

(2) 

(2) Matrix spike/n~atrix spike duplicate 

(2) 

(2) G W-3482-JOS-102595-06 
(Duplicate) 

(2) 

Rinsate blank prior to use in C1,-03-W1' 

(2) 

(2) 

(4) 

(2) 

(3) 

Surface water grab sample 



CRA 
1351 Oakbrook Drive 
Suite #I50 
Norcross. Georgia 30093 
(no) 441-0027 

M E M O  

TO: Mike Matevk REFERENCE NO: 3482 

FROM: John Schwaller DATE: January 9,1996 

RE: Round Five Groundwater and Surface Water Sampling 
Cedartown Municipal Landfill Site - Cedartown, Georgia 

1.0 INTRODUCTION 

The following technical memorandum summarizes the field activities associated 
with the fifth round of groundwater and surface water sampling at the 
Cedartown Municipal Landfill Site (CML Site). All activities were conducted in 
accordance with the approved Remedial Design/ Remedial Action (RD/ RA) 
Work Plan. The scope of work of this sampling activity included: 

i) well inspections; 
ii) water level measurements; 
iii) purging 13 of 13 monitoring wells; 
iv) sampling 10 of 10 perimeter monitoring wells for beryllium, 

cadmium, chromium, lead, and manganese analysis; 
v) sampling 1 of 3 interior monitoring wells for beryllium, 

cadmium, chromium, lead, and manganese analysis; and 
vi) sampling of the Coke Pond for aluminum, chromium, copper, lead, nickel, 

and zinc analvsis. 

l lus round of sample collection occurred during the periods Januarv 2 through 
January 5,19%. 

The following sections in this memorandum describe the field activities. 

2.0 WELL INSPECTION 

All monitoring wells scheduled to be sampled were initially located and found to 
be in good condition. 



January 9,1996 Reference No. 3482 

GROUNDWATER SAMPLING PROCEDURES 

3.1 Water Level Measurements 

Prior to purging and sampling each monitoring well, the water level was 
measured using an electric sounding device. All measurements were 
taken from the northern side of the well casing. Water level 
measurements were recorded to the nearest 0.01 foot. The water level 
indicator was decontaminated prior to each use as described in Section 5.0 
of this memorandum. Water level measurements and elevations are 
presented in Table 1. 

All monitoring wells were purged prior to sampling using a low-flow 
purging technique. The following presents the types of methods used to 
purge all monitoring wells on the Site: 

Bladder Pump 

AU 2-inch diameter monitoring wells, with the exception of monitoring 
well CL-09-WP, were purged using a 1.88-inch diameter Teflon 
bladder/ stainless steel body pump and utilizing polyethylene tubing. 
The pump was suspended in the monitoring well using new nylon rope. 

Peristaltic Pump 

Monitoring well CL-09-WP was purged using a peristaltic pump utilizing 
new internal silicone tubing within the pump itself and Teflon intake 
tubing. This pump was utilized due to the shallow depth of this 
monitoring well and the hgh water elevation. 

Airlift Pump 

Because of the need to purge a large volume of water from &inch 
diameter monitoring well OW-6B. this m o n i t o ~ g  well was purged using 
a 3-inch diameter stainless steel airlift pump utilizing polyethylene tubing. 
The pump was suspended in the well using new nylon rope. 

All polyethylene and Teflon tubing used during purging was re-dedicated 
to the respective monitoring wells. 



January 9,1996 Reference No. 3482 

Purging was conducted in accordance with the approved RD/ RA Work 
Plan. Field parameters of pH, conductivity, and temperature could not be 
recorded due to faulty equipment and delayed replacement. Purgmg 
consisted of the removal of five well volumes of groundwater. 
Additionally, purging was continued until a goal of less than 
10 nephelometric units (NTUs) could be achieved. If less than 10 NTUs 
could not be achieved, the ori@ goal of 50 NTUs was used. Calibration 
of field instruments was performed daily. New disposable latex gloves 
were used before and between all purging events. A summary of purge 
data is presented in Table 2. 

Ground water Sampling 

Groundwater samples were collected from all wells purged for the 
analysis of beryllium, cadmium, chromium, lead, and manganese. All 
groundwater samples, with the exception of groundwater samples 
collected from monitoring well OW-6B and CL-03-WP, exhibited a 
turbidity of 10 NTUs or less. 

Groundwater samples were collected using the following methods: 

Bladder pump 

Groundwater samples were collected from all 2-inch diameter monitoring 
wells, with the exception of monitoring well CL-09-WP using the same 
bladder pump in which the well was purged with. 

Peristaltic pump 

A groundwater sample was collected from monitoring well CL-OPWP 
using the same peristaltic pump and Teflon intake tubing used for 
purgmg. 

Teflon bailer 

A groundwater sample was collected from the larger diameter monitoring 
well OW-6B using a disposable Teflon bailer and new nylon rope. 



January 9,19% Reference No. 3482 

Sample personnel wore new disposable latex gloves before and between 
aIl sample events. Samples were immediately preserved with nitric acid 
and placed on ice in laboratory supplied coolers. One duplicate sample, 
one matrix spike/rnatrix spike dupiicate sample and one equipment blank 
were collected for quality control purposes. All samples were sent under 
proper laboratory protocols and chain-of-custody procedures to 
Quanterra Environmental Services of North Canton, Ohio. 

A sample key, sample field data, and methods used to collect the 
groundwater samples are presented in Table 3. 

4.0 SURFACE WATER SAMPLING PROCEDURES 

One surface water sample was collected from the Coke Pond for the analvsis of 
aluminum, chromium, copper, lead, nickel and zinc. A grab sample was 
collected directly from the Coke Pond into the sampie container and immediatelv 
preserved with nitric acid and placed on ice. All laboratory and chain of custodi 
protocols followed during the groundwater sample collection were followed 
during the surface water sample collection. 

5.0 DECONTAMINATION 

All equipment, including the airlift pump, bladder pumps, and water level tape 
were cleaned prior to use. Cleaning consisted of brushing particulates free with 
an Alconox solution, rinsing thoroughly with deionized water, and allowing to 
air dry. All pumps were disassembled prior to decontamination and wrapped 
with aluminum foil prior to storage or transport. 

6.0 WASTE MATERIAL HANDLING 

All purge water was temporarily stored on-Site in polyethylene tanks until final 
disposal to the City of Cedartown POTW. 

C.C. Hadley Bedbury - Maxus Energy 
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Gordon Tate - Superior Consultants 
David Johnson - City of Cedartown 



Monitoritrg 
Well 

OW-1 
OW-2 
OW-3 
OW-4 
OW-5 

OW-6B 
OW-7R 

CL-03- W P 
CL-04-WP 
CL-05- W P 
CL-06- WP 
CL-07- W P 
CL-09- WP 

Refererrce 
Elevn ti011 

823.80 
827.50 
803.29 
801.52 
797.92 
805.12 
809.30 
836.41 
796.81 
853.34 
861.02 
824.90 
803.1 8 

GROUNDWATER ELEVA'I'ION SUMMARY 
QUARTERLY SAMP1,ING PROGRAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 

Water Level Elevatiotrs (1) 
]ntrrrnry 1995 April 1995 lrdy 1995 October 1995 ]ntruary 19% 

Notes: 

(1) Elevations are feet above mean sea level. 
(2) Dry. 



TABLE 2 

Well 
Nunrber 

OW-1 

Water 
Level 

(yt. A M S L )  (1) 

786.1 5 

781.15 

776.87 

766.45 

774.99 

789.1 4 

787.35 

789.95 

767.81 

782.22 

777.78 

792.81 

793.95 

lttitial 
Well 

Volrtttre 
(gallotts) 

4 

2 

23 

4 

10 

90 

10 

9 

2 

7 

0.8 

0.1 

4 

WELL I'URCING DATA SUMMARY 
ROUND FIVE QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICPAL LANDFILL SITE 

Volrrrtre 
Nuttrber 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

-- 

-- 

5 

JANUARY 1996 

Tota ' 
Gallotts 
Ptrrged 

20 

10 

100 

20 

50 

450 

50 

45 

10 

35 

-- 

-- 

20 

Turbidity 
(NRls)  (4) 

2 

2 

4 

8 

4 

70(5) 

7 

15 

7 

4 

-- 

-- 

3 

n+etlton 

Bladder pump 

Bladder punip 

Bladder pump 

Bladder pump 

Bladder pump 

Airlift punip 

Bladder pump 

Bladder pump 

Bladder punip 

Bladder pump 

Bladder pump 

Bladder pump 

I'cristaltic punip 



WELL PURGING DATA SUMMARY 
ROUND FIVE QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICPAL LANDFILL SITE 
JANUARY 1% 

Irritial 
Water Well Total 

Well Level Volunre Volrr~rre Gnllorrs Cotrdrictivity Terrrperature Turbidity 
N~irtrber (f?. AMSL) (1)  (gallorrs) Nrirtrber Priged pH f ~ S / n r r )  (2) (OF) (3) fNRls )  (4) Method 

Notes: 

-- - Instrument inoperable. 
(1) Elevations are feet above mean sea level. 
(2) micromhos 
(3) Degrees Fahrenheit 
(4) Nephelomehic units 
(5) Sample observed to contain rust particles. 
(6) Well was dry. 



TABLE 3 

Snrtrpie Number 

GW-3482-JOS010296-01 

G W-3482-JOS010296-02 

G W-3482-JCSO 10296-0.1 MS/ MSD 

GW-3482-JOS-010396-05 

G W-3482-JNP-010396-06 

GW-3482-JNP-010396-07 

GW-3482-jOS010396-08 

G W-3482-JOSOlO396-O9 

GW-3482-JOSO10396-10 

GW-3482-JOS010496-11 

GW-3482-JOS010496-12 

GW-3482-jOS010.196- 13 

SW-3482-JOS-010396-01 

Notes: 

SAMPLE KEYFIELD DATA 
ROUND FIVE QUARTERLY SAMPLING PR0C;RAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 
JANUARY 1996 

Sorrrce 

CI .-04- W P 

OW-4 

CI .-09-WP 

OW-7R 

OW-6R 

CI ,-03-WP 

Bladder Pump 

o w - 2  

OW-1 

OW-3 

OW-5 

CI.-05- WI' 

Coke Pond 

Turbidity 
( N N d  

7 

8 

3 

7 

70 

15 

-- 

2 

4 

4 

4 

4 

-- 

Corrrrrrerrts 

GW-3482-JOS010296-03 (duplicate) 

Matrix spike/matrix spike duplicate 

Rinsate blank prior to use in OW-1 

Surface water grab sample 

(1) Belyllium, cadmium, chromium, lead, manganese 
(2) Bladder pump 
(3) Disposable teflon bailer 
(4) Peristaltic pump 
(5) Aluminum, chromium, copper, lead, nickel, and zinc 

CRA U82.Lf-15-T3 



CRA 
1351 Oakbrook Drive M E M O  
Suite #I50 
Norcross, Georgia 30093 
(no) 441-0027 

TO: Mike Mateyk REFERENCE NO: 3482 

FROM: John Schwaller DATE: April 29,1996 

RE: Round Six Groundwater and Surface Water Sampling 
Cedartown Municipal Landfill Site - Cedartown, Georgia 

1.0 INTRODUCTION 

The following technical memorandum summarizes the field activities associated 
with the sixth round of groundwater and suriace water sampling at the 
Cedartown Municipal Landfill Site (CML Site). AU activities were conducted in 
accordance with the approved Remedial Design/Rernedial Action (RD/ RA) 
Work Plan. The scope of work of this sampling activity included: 

i) well inspections; 
ii) water level measurements; 
iii) purging 13 of 13 m o n i t o ~ g  wells; 
iv) sampling 10 of 10 perimeter monitoring wells for beryllium, 

cadmium, chromium, lead, and manganese analysis; 
v) sampling 3 of 3 interior monitoring wells for beryllium, 

cadmium, chromium, lead, and manganese analvsis; and 
vi) sampling of the Coke Pond for aluminum, chrorkum, copper, lead, nickel, 

and zinc analvsis. 

This round of sample collection occurred during the periods April 22 through 
April 25,1996. 

The following sections in this memorandum describe the field activities. 

2.0 WELL INSPECXION 

All monitoring wells scheduled to be sampled were initially located and found to 
be in good condition. 



April 29,1996 Reference No. 3482 

3.0 GROUNDWATER SAMPLING PROCEDURES 

3.1 Water Level Measurements 

Prior to purging and sampling each monitoring well, the water level was 
measured using an electric sounding device. All measurements were 
taken from the northern side of the well casing. Water level 
measurements were recorded to the nearest 0.01 foot. The water level 
indicator was decontaminated prior to each use as described in Section 5.0 
of this memorandurn. Water level measurements and elevations are 
presented in Table 1. 

All monitoring wells were purged prior to sampling using a low-flow 
purging technique. The following presents the types of methods used to 
purge all monitoring wells on the Site: 

Bladder Pump 

All 2-inch diameter monitoring wells, with the exception of monitoring 
well CL-09-WP, were purged using a 1.88-inch diameter Teflon 
bladder/ stainless steel body pump and v+illiziing polyethylene tubing. 
The pump was suspended in the monitoring well using new nylon rope. 

Peristaltic Pump 

Monitoring well CL-09-WP was purged using a peristaltic pump utilizing 
new internal silicone tubing within the pump itself and Teflon intake 
tubing. This pump was utilized due to the shallow depth of this 
monitoring well and the high water elevation. 

Airlift Pump 

Because of the need to purge a large volume of water from &inch 
diameter monitoring well OW-6B, this monitoring well was purged using 
a 3-inch diameter stainless steel airlift pump utilizing polyethylene tubing. 
The pump was suspended in the well using new nylon rope. 

All polyethylene and Teflon tubing used during purging was re-dedicated 
to the respective monitoring wells. 
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Purging was conducted in accordance with the approved RD/ RA Work 
Plan. Field parameters of pH, conductivity, and temperature were 
recorded after each volume was removed. Purging continued until 
stabilization of these field parameters occurred. Additionally, purging 
was continued until a goal of less than 10 nephelometric units (NTUs) 
could be achieved. If less than 10 NTUs could not be achieved, the 
original goal of 50 NTUs was used. Calibration of field instruments was 
performed daily. New disposable latex gloves were used before and 
between all purging events. A summary of purge data is presented in 
Table 2. 

3.3 Groundwater Sam~ling 

Groundwater samples were collected from all wells purged for the 
analysis of beryllium, cadmium, chromium, lead, and manganese. All 
groundwater samples, with the exception of groundwater samples 
collected from monitoring well OW-6B and CL-03-WP, exhibited a 
turbidity of 10 NTUs or less. 

Groundwater samples were collected using the following methods: 

Bladder pump 

Groundwater samples were collected from all Zinch diameter monitoring 
wells, with the exception of monitoring well CL-09-WP using the same 
bladder pump in which the well was purged with. 

Peristaltic pump 

A groundwater sample was collected from monitoring well CL-09-WP 
using the same peristaltic pump and Teflon intake tubing used for 

P'=@'% 

. Teflon bailer 

A groundwater sample was collected from the larger diameter monitoring 
well OW-6B using a disposable Teflon bailer and new nylon rope. 
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Sample personnel wore new disposable latex gloves before and between 
all sample events. Samples were immediately preserved with nitric acid 
and placed on ice in laboratory suppiied coolers. One duplicate sample, 
one matrix spike/matrix spike duplicate sample and one equipment blank 
were collected for quality control purposes. All samples were sent under 
proper laboratory protocols and chain-ofsustody procedures to 
Quanterra Environmental Services of North Canton, Ohio. 

A sample key, sample field data, and methods used to collect the 
groundwater samples are presented in Table 3. 

4.0 SURFACE WATER SAMPLING PROCEDURES 

One surface water sample was collected from the Coke Pond for the analysis of 
aluminum, chromium, copper, lead, nickel and zinc. A grab sample was 
collected directly from the Coke Pond into the sample container and imrnediateiv 
preserved with nitric acid and placed on ice. All laboratory and chain of custodir 
protocols followed during the groundwater sample collection were followed 
during the surface water sample collection. 

5.0 DECONTAMINATION 

All equipment, including the airlift pump, bladder pumps, and water level tape 
were cleaned prior to use. Cleaning consisted of brushing particulates free with 
an Alconox solution, rinsing thoroughly with deionized water, and allowing to 
air dry. All pumps were disassembled prior to decontamination and wrapped 
with aluminum foil prior to storage or transport. 

6.0 WASTE MATERIAL HANDLING 

All purge water was temporarily stored on-Site in polyethylene tanks until final 
disposal to the City of Cedartown POTW. 

C.C. David Johnson - City of Cedartown 
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Hadley Bedbury - Maxus Energy 
Gordon Tate - Superior Consultants 

Reference No. 3482 



Refererrce 
Ekvntiorr 

GROUNDWATER ELEVA'I'ION SUMMARY 
QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 

Water Level Elevatiorrs (1) 
Iarrrmq 1995 April 1995 July 1995 October 1995 \arrrrnnj 1996 April 19% 

Notes: 

(1) Elevations are feet above mean sea level. 
(2) Dry. 



TABLE 2 

WELL PURGING DATA SUMMARY 
ROUND SIX QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 
APRIL 19% 

bit ial  Well 
Well Water Level Volrirrrr Volrirtie 

Nurrrber (fi. AMSL) (1)  (gallorrs) Nrorrber 

T o t d  
Galloris 
Purged PH 

Corrhctivity Temperature 
(pS/crrr) (2) (OF) (3) 

Turbidity 
(NTUs) (4) 

282 
45 
29 
7 

3 
4 
1 

5 
5 
5 
5 

6 
5 
3 

12 
7 
5 

88 
75 

68 ( 5 )  

Method 

Bladder pump 

Bladder pump 

Bladder pump 

Bladder pump 

Bladder pump 

Airlift pump 



TABLE 2 

lrritial Well 
Well Water Level Volutrre 

Nurrtber (fi. AMSL) (I) (gallorrs) 

WEI.1, PURGING DATA SUMMARY 
R O U N D  SIX QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 

Volrrrrrc 
Nutrrber 

1 
2 
3 

1 
2 
3 
4 

1 
2 
3 
4 
5 

1 
2 
3 

1 
2 
3 

Total 
Gallorrs 
Purged 

10 
20 
30 

9 
18 
27 
36 

2 
4 
6 
8 
10 

8 
16 
25 

0.5 
1 .o 
1.5 

1.5 

APRIL 1996 

Corrdrrctivity Tertrycrature Turbidity 
fpSJcrtr) (2) v“" (3) (Nnrs) (4) Method 

Bladder pump 

Bladder pump 

Bladder pump 

Bladder pump 

Bladder pump 

Bladder pump 



Irritinl Well 
Well Water Level Volrrrse 

Nurrrber (ft. AMSL) (1) (gallorrs) 

Notes: 

(1) Elevations are feet shove mean sea level. 
(2) micromhos 
(3) Degrees Fahrenheit 
(4) Nephelomehic units 
(5) Sample observed to contain rust particles. 

WELL PURGING DATA SUMMARY 
ROUNIJ SIX QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 
APRIL 1996 

Totd 
Volrr rre Gallorrs Corrdrrctivity Terrtperntrrre Turbidity 
Nrrrrdrer Ptrrged IJH ( ~ S / n r r )  (2) (Of) (3) ~ ~ W U S )  (4) Method 

Peristaltic pump 

(6) Well was purged dry and recharged sufficiently to sample. 



Sample 
Nuttrber 

C W-3482 -J050422%-01 
C W-34812-JOS-042296-02 
G W-N82-jOSO42296-04 
G W-:3482-jOS04231%-05 
G W'-3482- JBM2!3%-06 MS/ MISD 
G1N-3482-JOSO42396-07 
G W-3482-J05042396-08 
G W-3482-JOS0423%-09 
GW-3482-JGS0423%-10 
GW-3482- JCX-042496- I 1 
GW-3482- JOS042496-12 
GW-348?-J-042496-13 
G W-3482- JOSO42496-14 
C W - Y ~ ~ ~ - ~ O S O ~ ~ ~ N  5 
sw-7482- joso42qk-01  I 

SAMPLE KEYFIELD KEY 
R O U N D  SIX QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 
APRIL 1996 

Source 

Bladder plump 
CI,-04-WP 

OW-5 

o w - 1  
o w - 2  

CI.-06-WP 
CL-05- W P 
CL-03- W P 

OW-3 
OW-7R 
OW-6B 
O W 4  

CL-09-W P 
CL-07-WP 
Coke Pond 

(1) Beryllium, cadmium, chromium, lead, manganese 
(2) Bladder t d m p  
(3) Disposable Teflon bailer 
(4) Peristaltic pump 
(5) Aluminum, chromium, copper, lead, nickel, zinc 

Turbidity 

.. - 

4 
5 
7 
1 
7 

22 
8 

5 
9 

68  
3 
2 

52 
-- 

Method Comtretrts 

-- Rinsate blank prior to use  in CL-04-WP 

(2) G W-3482-JIOS-042296-03 (duplicate) 
(2) 
( 2 )  
(2) Matrix spike/Matrirr spike duplicirte 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 
(2) I 
(4) 
(2) 
-- Surface water grab sample 

I 



CRA 
1351 Oakbrook Drive 
Suite #I50 
Normss, Georgia 30093 
(770) 441-0027 

TO: Mike Mateyk 

M E M O  

REFERENCE NO: 3482 

FROM: John Schwaller/ kt/ 2 DATE: July 27,1996 

RE: Round Seven Groundwater and Surface Water Sampling 
Cedartown Municipal Landfill Site - Cedartown, Georgia 

The following technical memorandum summarizes the field activities associated 
with the seventh round of groundwater and surface water sampling at the 
Cedartown Municipal Landfill Site (CML Site). All activities were conducted in 
accordance with the approved Remedial Design/Remedial Action (RD/ RA) 
Work Plan. The scope of work of this sampling activity included: 

i) well inspections; 
ii) water level measurements; 
iii) purging 10 of 13 monitoring wells; 
iv) sampling 10 of 10 perimeter monitoring wells for beryllium, cadmium, 

chromium, lead, and manganese analysis; and 
v) sampling of the Coke Pond for aluminum, chromium, copper, lead, nickel, 

and zinc analysis. 

Interior monitoring wells CL-05-WP, CL-06-WP, and CL-07-W were not 
sampled during this round as thev are scheduled to be sampled only twice 
during this year in accordance wiih the approved RD/RA work plan. 

This round of sample collection occurred during the periods July 8 through 
July 11,1996. 

Groundwater samples collected from monitoring wells OW-1 and CL-03-WP 
were broken during transport; therefore, groundwater samples were recollected 
from these monitoring wells on Julv 26,1996. 

The following sections in t h s  memorandum describe the field activities. 
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All monitoring w e b  scheduled to be sampled were initially located and found to 
be in good condition. 

3.0 GROUNDWATER SAMPLING PROCEDURES 

3.1 Water Level Measurements 

Prior to purging and sampling each monitoring well, the water level was 
measured using an electric sounding device. All measurements were 
taken from the northern side of the well casing. Water level 
measurements were recorded to the nearest 0.M foot. The water level 
indicator was decontaminated prior to each use as described in W o n  5.0 
of this memorandum. Water level measurements ar.d elevations are 
presented in Table 1. 

All monitoring wells were purged prior to sampling using a low-flow 
purging technique. The following presents the types of methods used to 
purge all monitoring wells on the Site: 

Bladder Pump 

All 2-inch diameter monitoring wells. with the exception of monitoring 
well CL-09-WP, were purged using a 1.88-inch diameter Teflon 
bladder/stainiess steel body pump and utilizing polyethylene tubing. 
The pump was suspended in the monitoring well using new nvlon rope. 

Peristaltic Pump 

Monitoring well CL-09-WP was purged using a peristaltic pump utilizing 
new internal silicone tubing within the pump itself and Teflon intake 
tubing. This pump was utilized due to the shallow depth of this 
monitoring well and the high water elevation. 

Airlift Pump 

Because of the need to purge a large volume of water from &inch 
diameter monitoring well OW-6B. this monitoring well was purged using 
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a 3-inch diameter stainless steel airlift pump utilizing polvethvlene tubing. 
The pump was suspended in the well using new nylon ripe. - 

All polyethylene and Teflon tubing used during purging was re-dedicated 
to the respective monitoring wells. 

Purging was conducted in accordance with the approved RD/RA Work 
Plan. Field parameters of pHI conductivity, and temperature were 
recorded after each volume was removed. Purging continued until 
stabilization of these field parameters occurred. Additionally, purging 
was continued until a goal of less than 10 nephelometric units (NTUs) 
could be achieved. If less than 10 NTUs could not be achieved, the 
ori@ goal of 50 NTUs was used. Calibration of field instruments was 
performed daily. New disposable latex gloves were used before and 
between all purging events. A summary of purge data is presented in 
Table 2. 

3.3 Groundwater Samuling 

Groundwater samples were collected from all wells purged for the 
analysis of beryllium, cadmium, chromium, lead, and manganese. All 
groundwater samples, with the exception of the groundwater sample 
collected from monitoring well OW-6B exhibited a turbidity of 10 NTUs 
or less. 

Groundwater samples were collected using the following methods: 

Bladder pump 

Groundwater samples were collected from all 2-inch diameter monitoring 
wells, with the exception of monitoring well CL-09-WP using the same 
bladder pump in which the well was purged with. 

rn Peristaltic pump 

A groundwater sample was collected from monitoring well CL-09-WP 
using the same peristaltic pump and Teflon intake tubing used for 
purging. 
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Teflon bailer 

A groundwater sample was collected from the larger diameter monitoring 
well OW68 using a disposable Teflon bailer and new nylon rope. 

Sample personnel wore new disposable latex gloves before and between 
all sample events. Samples were immediately preserved with nitric acid 
and placed on ice in laboratory supplied coolers. One duplicate sample, 
one matrix spike/rnatrix spike duplicate sample and one equipment blank 
were collected for quality control purposes. AIl samples were sent under 
proper laboratory protocols and chain-ofsustody procedures to 
Quanterra Environmental Services of North Canton, Ohio. 

A sample key, sample field data, and methods used to collect the 
groundwater samples are presented in Table 3. 

4.0 SURFACE WATER SAMPLING PROCEDURES 

One surface water sample was collected from the Coke Pond for the analvsis of 
aluminum, chromium, copper, lead, nickel and zinc. A grab sample was 
collected directly from the Coke Pond into the sample container and irnrnediatelv 
preserved with nitric acid and placed on ice. All laboratory and chain of custodv 
protocols followed during the groundwater sample collection were followed 
during the surface water sample collection. 

5.0 DECONTAMINATION 

All equipment, including the airlift pump, bladder pumps, and water level tape 
were cleaned prior to use. Cleaning consisted of brushing particulates free with 
an Alconox solution, rinsing thoroughly with deionized water, and allowing to 
air dry. All pumps were disassembled prior to decontamination and wrapped 
with aluminum foil prior to storage or transport. 

6.0 WASTE MATERIAL HANDLING 

All purge water was temporarily stored on-Site in polyethylene tanks until final 
disposal to the City of Cedartown POTW. 

C.C. David Johnson - City of Cedartown 
Bill Hutton - Maxus Energy 
Gordon Tate - Superior Consultants 



'I'ABLE 1 

Morriton'ttg 
Well 

OW-1 
OW-2 
OW-3 
OW-4 
OW-5 

OW-6B 
OW-7R 

CL-03- WP 
CL-04- W P 
c1.-05- W P 
CL-06-WP 
CL-07-W P 
CL-09-WP 

Notes: 

GROUNDWATER ELEVATION SUMMARY 
QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 

Referprrce Water Level Elevations (1) 
Elevatiotr Jntruary 1995 April 1995 Iuly 1995 October 1995 jatruary 1996 April 1996 Jrrly 1996 

(1) Elevations are feet above mean sea level. 

(2) Dry. 
(3) Not sampled. 



Well Water Level 
Nurrtber (H. AMSL) (1 )  

lrritial Well 
Voltrrrte 

fgallo~rs) 

3.0 

1.5 

21.7 

3.6 

9.8 

63.5 

TABLE 2 

WELL PURGING DATA SUMMARY 

R O U N D  SEVEN QUARTERLY SAMPLING PROGRAM 
CEDARTOWN MUNICIPAL LANDFILL SITE 

JULY 1996 

Total 
Callorts 
Ptr g e d  

3 
6 
9 

1.5 
3.0 
5.0 

22 
44 
66 

4 
8 
12 

10 
20 
30 

64 
128 
192 

Cortductivity Terrtperatrrre 
fpS/cnt) (2) f°F) (3) 

Turbidity 
fNTUs) (4)  Method 

56 Bladder pump 
8 

1.5 

Bladder pump 

Bladder pump 

Bladder pump 

Bladder pump 

Airlift pump 



TABLE 2 

WEI.1, PURGING DATA SUMMARY 
ROUND SEVEN QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 
JULY 1996 

ltritial Well Total 
We1 1 Water Level Volutrre Volrrrrre Gallorrs Cotrdrrctivity Tenrperature Turbidity 

Nrrnrber (ft. M S L )  f 1 )  fgallot~s) Ntmber Plrrged PH (pS/atr) (2) f°F) (3) ( N R I s )  (4) Method 

OW-7R 787.35 9.9 1 10 5.5 44 70 4 Bladder pump 
2 20 5.3 46 70 2.5 
3 30 5.4 45 73 2.0 

CL-03-WP (5) 785.33 8.0 1 8 7.7 163 68 26 Bladder pump 
2 16 7.6 165 69 15 
3 24 7.7 165 68 8 

CL-04-W P 760.41 0.8 1 1 7.0 363 70 >lo0 Bladder pump 
2 2 6.7 33 1 72 20 
3 4 6.5 273 68 2.5 

CL-09-WP 788.73 2.9 I 3 6.9 350 72 5 Peristaltic pump 
2 6 6.8 330 71 2 
3 9 6.7 307 70 2 

Notes: 

(1) Elevations are feet above mean sea level. 
(2) micromhos 
(3) Degrees Fahrenheit 
(4) Nephelometric units 
(5) Monitoring well was resampled on July 26,1996 

(6) Sample observed to contain rust particles. 



TABLE 3 

Sample Number 

SAMPLE KEY 
ROUND SEVEN QUARTERLY SAMPLING PROGRAM 

CEDARTOWN MUNICIPAL LANDFILL SITE 

Source 

CL-04-W P 
OW-4 

Bladder Pump 
OW-5 

OW-7R 
o w - 2  
o w - 1  

cL-09- W P 
c1,-03- WP 

OW-3 
OW-6B 

Coke Pond 

Notes: 

(1) Nephelometric units. 

(2) Beryllium, cadmium, chromium, lead, manganese. 

(3) Bladder pump. 

(4) hlonitoring well was resampled on July 26, 19%. 

(5) Peristaltic pump. 

(6) Disposable Teflon bailer. 

(7) Aluminum, chromium, copper, lead, nickel, zinc. 

Turbidity 
W T u s ~  (1)  

2.5 
2.5 
-- 

2.0 
2.0 
1.4 
1.5 
2.0 
8.0 
2.3 
97 
-- 

Rinsate blank prior to use in OW-5 

Matrix spike/Matrix spike duplicate 
GW-3482-0710%-JOS-07 (duplicate) 

Surface water grab sample 



CRA 
1351 Oakbmk Drive 
Suite #I50 
Norcross. Georgia 30093 
(no) 441-0027 

M E M O  

TO: Mike Matevk REFERENCE NO: 3482 

FROM: John Schwaller/ kt/4 DATE: November 1,1996 

RE: Round Eight Groundwater and Surface Water Sampling 
Cedartown Municipal Landfill Site - Cedartown, Georgia 

INTRODUCTION 

The iollowing techrucal memorandum summarizes the field activities associated 
with the eighth round of groundwater and surface water sampling at the 
Cedartown Municipal Landfill Site (CML Site). All activities were conducted in 
accordance with the approved Remedial Design/ Remedial Action (RD/ RA) 
Work Plan. The scope of work of this sampiing activity included: 

i) wellinspections; 
ii) water level measurements; 
iii) purgmg 10 of 13 monitoring wells; 
iv) sampling 10 of 10 perimeter monitoring w e b  for beryllium, cadmium, 

chromium, lead, and manganese analysis; and 
v) sampling of the Coke Pond for aluminum, chromium, copper, lead, nickel, 

and zinc analvsis. 

No groundwater sample was collected from interior monitoring well CL-O5WP 
as this monitoring well was sampled twice tlus year in accordance with the 
approved RD/RA work plan. Interior monitoring wells CL-O&WP and 
CL-07-WP remained dry, therefore a sample could not be collected. 

This round of sample collection occurred during the periods October 23 through 
October 28,1996. CRA staff was assisted bv Citv of Cedartown personnel in the 
sample collection activities. This is an effort to bain the Citv of Cedartown 
personnel in order to transfer future sample collection resp&sibilities to the City 
of Cedartown. 

The following sections in this memorandum describe the field activities. 
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WELL INSPECTION 

All monitoring wells scheduled to be sampled were initially located and found to 
be in good condition. 

3.0 GROUNDWATER SAMPLING PROCEDURES 

3.1 Water Level Measurements 

Prior to p u r p g  and sampling each monitoring well, the water level was 
measured using an electric sounding device. All measurements were 
taken from the northern side of the well casing. Water level 
measurements were recorded to the nearest 0.01 foot. The water level 
indicator was decontaminated prior to each use as described in %on 5.0 
of this memorandum. Water level measurements and elevations we 
presented in Table 1. 

3.2 Purging 

All monitoring wells were purged prior to sampling using a low-flow 
p u r p g  techruque. The following presents the types of methods used to 
purge all monitoring wells on the Site: 

. Bladder Pump 

All 2-inch diameter monitoring wells, with the exception of monitoring 
well 0 9 - W P ,  were purged using a 1.88-inch diameter Teflon 
bladder/ stainless steel bodv pump and utilizing polvethvlene tubing. 
The pump was suspended in the monitoring well using new nylon rope. 

Peristaltic Pump 

Monitoring well CL-09-WP was purged using a peristaltic pump utilizing 
new internal silicone tubing within the pump itself and Teflon intake 
tubing. This pump was utilized due to the shallow depth of this 
monitoring well and the high water elevation. 
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Airlift Pump 

Because of the need to purge a large volume of water from &inch 
diameter monitoring well OW-6B, this monitoring well was purged using 
a 3-inch diameter stainless steel airlift pump utilizing polyethylene tubing. 
The pump was suspended in the well using new nylon rope. 

All polvethvlene and Teflon tubing used during purging was re-dedicated 
to the r&sp&tive monitoring wells. 

Purging was conducted in accordance with the approved RD/ RA Work 
Plan. Field parameters of pH, conductivitv, and temperature were 
recorded after each volume was removed.. P u r p g  continued until 
stabilization of these field parameters occurred. Additionally, purging 
was continued until a goal of less than 10 nephelometric units (NTUs) 
could be achieved. If less than 10 NTUs could not be achieved, an attempt 
to achieve the on@ goal of 50 NTUs was made. Calibration of field 
instruments was performed dailv. New disposable latex gloves were used 
before and between all purging ;vents. A swnmary of purge data is 
presented in Table 2. 

3.3 Groundwater Sampling 

Grmndwater samples were collected from all wells purged for the 
analvsis oi bervllium, cadmium, chromium, lead, and manganese. A11 
groundwater samples, with the exception oi the groundwater sample 
collected from monitoring well OW-6B exhibited a turbidity of 10 NTUs 
or less. 

Groundwater samples were collected using the following methods: 

. Bladder pump 

Groundwater samples were collected from all 2-inch diameter monitoring 
wells, with the exception of monitoring well CL-09-WP using the same 
bladder pump in which the well was purged with. 
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rn Peristaltic pump 

A groundwater sample was collected from monitoring well CL-09-WP 
using the same peristaltic pump and Teflon intake tubing used for 
purw'g. 

Teflon bailer 

A groundwater sample was collected from the larger diameter monitoring 
well OW-6B using a disposable Teflon bailer and new nylon rope. 

Sampie personnel wore new disposable latex gloves before and between 
all sample events. Samples were immediately preserved with nitric acid 
and placed on ice in laboratory supplied coolers. One duplicate sample, 
one matrix spike/matrix spike duplicate sample and one equipment blank 
were coilected for qualitv control purposes. All samples were sent under 
proper laboratorv prot&ols and chain-of-tody procedures to 
Quanterra ~nvirbnmental Services of North Canton, Ohio. 

A sample key, sample field data, and methods used to collect the 
groundwater samples are presented in Table 3. 

4.0 SURFACE WATER SAMPLING F'ROCEDURES 

One surface water sample was coliected from the Coke Pond for the analvsis of 
aluminum, chromium, copper, lead, nickel and zinc. A grab sample was 
collected directly from the Coke Pond into the sample container and irnrnediatelv 
preserved with nitric acid and placed on ice. All laboratorv and chain of custodv 
protocols followed during the groundwater sample collection were followed 

- 

during the surface water sample collection. 

5.0 DECONTAMINATION 

All equipment, including the airlift pump, bladder pumps, and water level tape 
were cleaned prior to use. Cleaning consisted of brushing particulates free with 
an Alconox solution, rinsing thoroughly with deionized water, and allowing to 
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air dm. All pumps were disassembled prior to decontamination and wrapped 
with &minum foil prior to storage or transport. 

6.0 WASTE MATERIAL HANDLING 

All purge water was temporarily stored on-Site in polyethylene tanks until final 
disposal to the City of Cedartown POTW. 

L C .  David Johnson - Citv of Cedartown 
Bill Hutton - ~ a x u i ~ n e r ~ ~  
Gordon Tate - Superior Consultants 



TABLE 1 

hfoiritoriirg 
we11 

OW-1 
ow-2 
< w - 3  
O\Y -4 
o w - 5  

OW-68 
OW-7R 

CI--03-W P 
CL-04- W P  
C1.-05-WP 
CI .-06-W P 
~ 1 . 4 7 -  WI' 
c1.-09-W P 

Notes: 

(1) Elevations are feet above mean sea level 

(2) Dv. 
(3) Not sampled. 

C l tOUNDWATER ELEVATION S U M M A R Y  
QUARTER1.Y SAMPIJNG P R O C R A M  

C E I I A R T O W N  M U N I C I P A L  LANDF1I.L SITE 

Water Level Elevatiorrs ( 1 )  
jmrrary 1995 April 1995 jtrly 1995 October 1995 



'TABLE 1 

OW-1 
OW-2 
OW-3 
OW-4 
o w - 5  

OW-611 
OW-7R 

C1--03- W P 
CL-04- WP 
CI.-05- WP 
CI .-06- WI' 
CL-07- W P 
cL-09- W P 

Notes: 

Referetrce 
Eleantiorr 

GROUNDWATER ELEVATION SUMMARY 
QUARTERLY SAMPLING PROGRAM 

CELIARTOWN MUNICIPAL LANDFILL S U E  

Water Leuel Elevations (1) 
j a t G t y  1996 April 1996 l d y  1996 October 1996 

( I )  Elevations are feel above mean sea level 

(2) D v .  
(3) Not satlipled. 



Well 
Nrrtttber 

OW- I 

OW-2 

OW-3 

Itriiial Well  
Water Level Voluttte 

(/1. AMSL) ( I )  Qpdlotrs) 

WELI. PURGING DATA SUMMARY 

R O U N D  EICII'I'QUARTER1.Y SAMPLING PROGRAM 
CEIIARI 'OWN MUNICIPAI,  LANDFILL SITE 

OCTOBER 19% 

Totnl 
Gnllons 
Ptrrgctf 

3 
6 
9 

8 

22 
44 
66 

4 
8 
12 

10 
20 
30 

64 
128 
192 

Turbidity 
(hlTUs) (41 

250 
30 
10 

7 

3 
4 
3 

28 
10 
7 

4 
2 
2 

300 
280 

78 ( 5 )  

Bladder pump 

bladder pu trip 

Bladder pttrtr y 

Bladder pump 

Airlift pump 



TABLE 2 

Well  
Mrrtrlrer 

OW-711 

CI .-03- WP 

h i l i a l  Wcl l  
Wuter Level Volvtrre 

(fl. AMSL) (I) @allorrs) 

WEI.1, I 'URGING D A T A  S U M M A R Y  
R O U N I l  EICI 11' QUAR'TER1.Y S A M P L I N G  P R O G R A M  

CEI IAR' I 'OWN M U N I C I P A I .  1.ANDFILI. SITE 

Notes: 

(I) Elevations are feet above nican sea level. 

(2) niicromhos 

(3) Degrees Fahrenheit 

(4) Nephelomelric units 

(5) Saniple observed to contain rust particles 

-- - N o  nieasure~~ietit taken. 

Mellrod 

Bladder pump 

Rladclcr plr m p  

Bladder pump 

I'cristaltic ~ I J I I I O  



TABLE 3 

GW-3482-102396-JOS-01 
GW-3482- 102396-j0S-02 MS/ MSD 
GW-3482-102396-J(X-O3 
G W-3482- 102396- J05-05 
CW-3482- 102496-1-06 
GW-3482- 102496- 10507 
G W-3482- 102496-JOSO8 
CW-3482- 102496-JOSW 
GW-3482102596-JOS-10 
GW-3482-102596-jOS11 
GW-3482-102896-JOS- 12 
SW-3482-1028%-j0501 

SAMPLE KEY 

R O U N D  EIGIIT QUARTERLY SAMPLING P R O G R A M  

CEDARTOWN MUNIC IPAL  LANDFILL  SITE 

CI  .-04-WI' 
CI.-09-WI' 

ow-5 
o w - 4  
o t v -2  
OW -7R 

Uladclcr I'unip 
o w - 3  
o w - 1  

C I  ,413- W I' 
O\V-6B 

Cohc Pond 

Notes: 

(1) Nephelorrretric units. 

(2) Beryllium, cadmium, cliromium, lead, manganese. 

(3) Bladder pump. 

(4) Peristallic pump. 

(5) Disposable Teflon bailer. 

(6) Alutninum, chromium, copper, lead, nit kel. zinc. 

Turbidity 
Nrus) (1)  

8 
1 
2 
7 
7 
4 
-- 
3 

10 
8 
78 
- - 

Matrix spike/Matrix spike duplicate 
GW-3482-102396-j0504 (duplicate) 

Rinsate blank prior to use in OW-3 

Surface water grab sample 
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ANALYTICAL REPORTS 
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ANALYTICAL REPORT 

PROJPCT NO. 3482 

CEDARTOWN MUNICIPAL LANDPILL 

JOANNE STAUBITZ 

OUANTERU INCORPORATED 

t .-- 

Pro)ect Manage; 

January 18, 1995 



PROJECT NARRATIVE 

The following report contains the analytical results for seven water samples 
submittedto Quanterra-North Cantonby Conestoga-Rovers and Associates, Inc. from 
the Cedartown Hunicipal Landfill Site, project number 3482. The samples were 
received January 9, 1995, according to documented sample acceptance procedures. 

Quanterra utilizes only USEPA approved methods and instrumentation in all 
analytical work. The samples presented in this report were analyzed for the 
parameters listed on the following page in accordance with the methods indicated. 
Results were provided by facsimile transmission to Joanne Staubitz on January 16. 
1995. A summary of QC data for these analyses is included at the end of the 
report . 



ANALYTICAL METHODS SUMMARY 

Beryllium 
Cadmium 
chraniw 
Manganeue 
Lead 

SW84 6 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, September, 1986 and subsequent 
revisions 



SAMPLE SUMMARY 

The analytical resu Jts of the samples listed below are presentee 

on the following pages. 



DATE SAMPLED: 1 /05 /9E 
DATE RECEIVED: 1 / 0 9 / 9 5  

REPORTING PRsPARATION - QC 
PARAMETER B E s Q u  LIMIT METHOD m Y S  I S  DATE B A T 0  

Beryl 1 ium ND 
Cadmium ND 
Chromium ND 

Hanganem 587 
Lead ND 



DATE SAKPLXD: 1/05/95 
DATE RECEIVBD: 1/09/95 

REPORTING PREPARATION - QC 

B€sIm LIMIT m!x€ METHOD ANALYSIS DATE BATCH 

Beryl 1 ium ND 
Cadmium ND 
Chromium ND 

Manganeee 4 5 . 1  
Lead ND 



WO #: A266W 
LAB Y: A S A 0 9 0 0 3 6 - 0 0 3  
MATRIX: WATER 

REPORTING 
PARAMETER RESULT LIMIT 

Beryl1 ium ND 
Cadmium ND 
Chromium ND 

Manganese ND 
Lead ND 

DATE .SA#PtICD: 1 / 0 6 / 9 -  
DATE RECEIVED: 1 / 0 9 / 9 5  

PREPARATION - QC 

tszwa ANALYSIS DATE 



WO 0 :  A266X 
LAB #: ASA090036-004 
ld&TRIX : WATER 

PARAMETER BssLw 
Beryl  1 ium ND 
Cadmlum ND 
Chromlum ND 

Manganese 2,290 
Lead ND 

DATE SAMPLED: 1 / 0 6 / 9 5  
DATE RECEfVH3: 1 / 0 9 / 9 5  

REPORTING PREPARATION - QC 
-m HE?x?Q YSIS DATE BATCH 



WO 4: A2671 
LAB #: A5A090036-005 
IUTRIX: WATER 

COLOISTOCU-ROVIRS & ASSOC. LTD. 

W-3482-308-010695-05 1-6-95 1300 
--.' 

DATE SAMPLED: 1/06/9f 
DATE RECPIVXD: 1/09/95 

REPORTING PRsPARATION - QC 
P m  B&s!&z -LJ&x€Lm mma ANALYSIS DATE BATCI 

Beryllium ND 
Cadmlum ND 
Chromium ND 

mnganoaa 2 ,270  
Lead ND 

NOTE AS wm-m 
ND NOT DEllXTC1) AT TlIE S7AT)J) Urn IRTING I M U T  



WO 0: A2672 
W 0: ~5A090036-006 
UTRIX:  WATER 

DATE SAMPLED: 1/06/95 
DATE RECEIVED: 1/09/95 

RE PORT1 NG PREPARATION - QC 
PARAMETER RESULT -m METHOD ANALYSIS DATE BATCH 

Beryllium ND 5.0 ug /L SW846 6010A 1/11 1/12/95 501102C 

Cadmum ND - 5 .O ug /L  Sw046 6010A 1 -  1/12/95 501102C 

Chromium ND 10.0 ug/L SW046 6010A 1 -  1/12/95 501102C 

Manganese 10.8 
Lead ND 

NOl€! uR);CUYFn 

ND NOT UL.)%TU) AT TIE S T A T U )  UPrbRTIN(; LUUT 



COYTSTOGA - ROVIRS & ASSOC . , LTD . 

WO 0 :  A2674 DATE -LED: 1/06/9 
LAB #: A5A090036-007 DATE RECEIVED: 1/09/95 
m'rnIx: WATER 

REPORTING PREPARATION - QC 

PARAMETER RESULT - m u  METHOD ANALYSIS DATE m C  

Beryl 1 ium ND 
Cadmzum ND 
Chromium ND 



QUALITY CONTROL NARRATIVE 

The r e s u l t s  inc luded  i n  t h i s  r e p o r t  have been reviewed f o r  compliance with t h e  
l a b o r a t o r y  QA/QC plan .  A l l  d a t a  have been found t o  be compliant wi th  t h e  
except ion  of t hose  i tems  noted.  

The ma t r ix  s p i k e  and mat r ix  s p i k e  d u p l i c a t e  (MS/MSD) conta ined  i n  t h i s  q u a l i t y  
con t ro l  r e p o r t  were generated a s  p a r t  of t h e  l a b o r a t o r y  QA/QC program 
requirements .  These requirements  i nc lude  t h e  a n a l y s i s  of a MS/MSD on a  one i n  
twenty b a s i s .  Therefore ,  t h e  a s s o c i a t e d  ba tch  number i n d i c a t e d  on t h e  MS/MSD 
r epo r t  may not  r e f l e c t  t h e  same ba t ch  number a s  t hose  of t h e  samples contained 
i n  t h e  a n a l y t i c a l  r e p o r t .  



CBZCK SAMPLE REPORT 

LAB #: A5A090036 

COMPOUND 

Beryllium 
Cadmium 
Chromium 
Manganese 
Lead 

SPIKE 
PERCENT 
RECOVERY 

Q/C 
LIMITS 

PREPARATION - 
ANALYSIS DATF 



--LAB BLANK REPORT 

LAB I: ASA090036 

PARAMETER 

Beryllium ND 
Cadmium ND 
Chromium ND 

Manganese ND 
Lead ND 

REPORTING 
LIMIT Imz 

PREPARATION - 
kl!mQE JWALYSIS DATE 

NOTG 

ND NOT D!TECED AT THE STATED RTPDRTING UhllT 



MATRIX SPIXE REPORT 

LAB #: A4L220064-001 

COMPOUND 

Silver 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Iron 
Mercury 
Manganese 
Sodium 
Nickel 
Lead 
Antimony 
Selenium 
Thallium 
Zinc 

SPIKE SPIKE/DUP 
PERCENT PERCENT Q/c RPD PREPARATION - 
RECOVERY RECOVERY LIMITS RPD LIMITS ANAtYSIS DATE: 

BATCH:5003045 MATRIX: WATER 
95 9 8 (61-1261 
102 107 (56-147) 
9 6 97 (80-120) 
9 7 100 (79-116) 
9 9 103 (76-117) 
9 1 9 6 (70-109) 
9 5 100 (74 -117) 
9 5 9 8 (77 -112) 
100 110 (45-146) 
9 0 8 7 (31-160) 
104 121 (57-131) 
105 103 (40-144) 
9 3 9 8 (73-109) 
8 8 9 2 (72-114) 
8 9 9 3 (73-112) 
94 94 (80-120) 
9 1 9 2 (80-120) 
9 5 100 (67-118) 



MTRIX SPIKE REPORT 

LAB #: A4L300002-001 

* *  DISSOLVED mALS *** 

COMPOUND 

Silver 
Arsenic 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Mercury 
Potassium 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Antimony 
Selenium 
Tin 
Vanadium 
Zlnc 

Iron 
Potassium 

SPIKE SPIICE/DUP 
PERCENT PERCENT w c  
RECOVERY RECOVERY LIMITS 

BATCH:5005026 MATRIX: WATER 
1 0 1  99 (61-126)  
1 1 0  1 0 8  (80-120)  
1 0 5  102  (79 -116)  
111 108  (76 -117)  
1 0 8  1 1 5  (40 -146)  
1 0 3  1 0 1  (70 -109)  
103  100  (75-'110) 
104 1 0 1  (74-117)  
102 9  9  (77 -112)  
1 1 5  116  (31-1601 
116 113  (67 -123)  
102 103  (71 -112)  
106 104 (57 -131)  
1 0 5  9  8 (40 -144)  
103  1 0 1  (73  -109)  
103 1 0 1  (80 -120)  
1 0 1  9  9  (73  -112)  
107 104 ( 8 0 - 1 2 0 )  
11 3 1 0 1  (73 -123)  
103 100 ( 7 9 - 1 1 2 )  
110 108 (67 -118)  

BATCH:5011024 MATRIX: WATER 
104 11 0 (45 -146)  

0  0  (67 -123)  

RPD PREPARATION 
RPD LIMITS ANALYSIS DAT: 





--- - - - - - - 
Ch. ' -  I 

arl lPPE~ tu (Laboratory I 

CONE,. dGA-ROVERS & ASSOCIATES, INC. '3 L'H,J %-'(.ad 4 - 
1351 Oakbrook Drive 
Norcross, GA 30093 

Suite 150 REFERENCE NUMBER: 
404-441-0027 

-7 y?'; 
CHAIN OF CUSTODY RECORD -- 

ul 
a 

SI~PLER'S /// PRINTED J, J -7; I,, , I ,  ii 
IL w 

SIGNATURE: /-L . ).. NAME: 
0 Z 

- g g 
SEo' I DATE I TIME SAMPLE NUMBER SAMPLE NO. TYPE 0 

TOTAL NUMBER OF CONTAINERS 13 
D BY: I M E :  

I /  1 
RELlNQUlSHED & J2L 0 
RELINQUISHED BY: 

METHOD OF SHIPMENT fgg x I 

- - 

Q 
RELINQUISHED BY: 
8 

DATE: ,'- i: ::; .. 
TIME: /.-- .- : 
DATE: 

RECEIVE! 
@ 1 TIME: 
RECEIVED BY: I M E :  

I 
TIME: 
DATE: 
TIME: 

- -  

0 
RECEIVED BY: 
0 

TIME: 
DATE: 
TIME: 



21 ti 497-9396 TeIepIzone 
216 497-0772 Fax 

ANALnlCAL REPORT 

PROJECT NO. 3482 

CXDARTOWN MUNICIPAL WJDPILL 

J O A N '  STAWITZ 

CONBSTOGA-ROVXRS & ASSOC.,LTD. 

QUANTBRRA INCORPORATED 

Daniel J. Wright 
Project Manager 

February 7 ,  1995 



PROJECI' NARRATIVE 

The following repor t  conta ins  t h e  anal*ical r e s u l t s  f o r  seven water samples 
submitted t o  Quanterra-North Canton by Conestoga Rovers & Associa tes ,  LTD. 
from t h e  Cedartown Municipal Landf i l l  S i t e ,  p r o j e c t  number 3482. The samples 
were received January 12, 1995, according t o  documented sanple acceptance 
procedures. 

Quanter ra  u t i l i z e s  only USEPA apprc-red methods and ins t rumenta t ion  i n  a l l  
a n a l y t i c a l  work. The samples p r e s e n ~ e d  i n  t h i s  r epor t  were analyzed f o r  t h e  
parameters l i s t e d  on t h e  following page i n  accordance with t h e  methods 
ind ica ted .  A sunmrary of QC data  f o r  these  analyses  is  included a t  t h e  end of 
the  r epor t .  



QUALITY CONTROL SECIlON 



CONESTOGA-ROVERS & ASSOC.,LTD. 

wo #: A27HV 
LAB #: ASA120021-005 
MATRIX: WATER 

DATE SAXPLED : 1/11/95 
DATE RECEIVED: 1/12/95 

REPORTING PREPARATION - QC 
PARAMETER RESULT LIMIT l?Ea!@ ANALYSIS DATE BATCH 

I Beryllium ND 
Cadmium ND 
Chromium ND 

1 Manganese 67.6 
Lead 4.4 



CONE--ROVWS & ASSOC., LTD. I 

SW-3482-JOS-011195-13 1-11-95 1030 

UO 0 :  A27HX DATE SAKPLED: 1 /11 /9  
LAB #: ASAl20021-006 DATE RECErVED: 

- I 
1 /12 /95  

MATRIX: WATgR 

RGPORTING PRSPARATION - QC 
PARAMETsB EEam LfMfTmzZ l!mw2E IS DATE 

Aluminum ND 
C h r d u m  ND 
Copper 17.8 

Nickel ND 
Zinc ND 
Lead ND 

NOTE AS IIECETVEI) 
ND NOT DIXECTED AT TEE S f A T E D  )tEPORTWC LLMIT 



I CONESTOGA - ROVERS & ASSOC . , LTD . 

I 
WO #: A27HG 
LAB #: A5A120021-001 

I-* NkTRIX : WATER 
I 

PARAMETER RESULT 

B e r y l l i u m  ND 1 Cadmium ND 
Chromium ND 

Manganese 19.2 
L e a d  N D .  

DATE SAMPLED: 1/09 /95  
DATE RECEIVED: 1 /12 /95  

REPORTING PREPARATION - QC 
LIMIT METHOD ANALYSIS DATE BATW 



WO #:  A27HL 
LAB I): ASA120021-002 
MATRIX : WATER 

DATE SAMPLED: 1 /10 /95  
DATE RECEfVED: 1 / 1 2 / 9 5  

REPORTING PREPARATION - QC 
PARAMETER RESULT LIMIT UNIT kEn.fQQ ANALYSIS DATE BATCH 

Beryllium ND 5 . 0  W / L  SW846 6010A 1 /13 -  1 /24 /95  50130: 
cadmium ND 
Chromium ND 

Mangane a e 2,830 
Lead ND 

NOlE Asmm 
i ND N O T  DEtTXTm A T  THE S T A T D  REPORTING LJMT 



Parameters Methods 

Aluminum 
Beryllium 
Cadmium 
Chromium 
Copper 
Manganese 
Nickel 
Zinc 
Lead 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, September, 1986 and subsequent 
revisions 



The analytical results of the samples l i s t ed  below are presented 
on the following pages. 



QUALITY CONTROL W T I V E  

The results included in this report have been reviewed for compliance with the 
laboratory QA/QC plan. A l l  data have been found to be compliant with laboratory 
protocol. 



CHECK SAMPLE REPORT 

LAB W :  ASA120021 

COMPOUND 

Aluminum 
Beryllium 
Cadmium 
Chromium 
Copper 
Manganese 
Nickel 
Lead 
Zinc 

SPIKE 
PERCENT 
RECOVERY 

Q/C 
LIMITS 

PREPARATION - 
ANALYSIS DATE 



' CONESTOGA - ROVERS & ASSOC . , LTD . 
W-3482-JOS-011195-14 1-11-95 1100 

WO #:  A27J1 
LAB #: ASA120021-007 
MATRIX: WATER 

DATE SAMPLED: 1 /11 /95  
DATE RECEIVED : 1/12 /95  

REPORTING PREPARATION - QC 
PARAMETER !Esm.z LIMIT lAExz?E ANALYSIS DATE BATCH 

Beryllium ND 
Cadmium ND 
Chromium 423 

Manganese 662 
Lead ND 

NOTE A S R E C m  

ND NOT DETECTED AT TiE STATED REPORTING LIMIT 



LAB 1: ASAl20021 

REPORTING PFSPARATION - 
PARAMETER lm!zz LIMfT !m~x lim!Q&2 m Y S I S  DATI 

Aluminum ND 
Beryllium ND 
Cadmium ND 

Chromium ND 
Copper ND 
Manganese ND 

Nickel ND 
Lead ND 
Zinc ND 

NOTE 

ND NOT DFECIED AT THE STATED REPORlD4G U M l  



MATRIX SPIKE REPORT 

LAB I :  ASA120021-002 

COMPOUND 

Beryllium 
Cadmium 
Chromium 
Manganese 
L e a d  

SPIKE SPIKE/DUP 
PERCENT PERCENT Q/C RPD 
RECOVERY RECOVERY LIMITS RPD LIMITS 

BATCH:5013018 MATRIX: WATER 
9 6  9 6 ( 7 6 - 1 1 7 )  0 . 2 7  ( 0 - 2 0 )  
9 5 94  ( 7 0 - 1 0 9 )  0 . 1 6  ( 0 - 2 0 )  
9 5 9 5  ( 7 4 - 1 1 7 )  0  (0-201  
9 8 105 ( 5 7 - 1 3 1 )  7 . 6  ( 0 - 2 0 )  
9 2  93 ( 8 0 - 1 2 0 )  0 . 0 5 0  ( 0 - 2 0 )  

PREPARATIOE - 
ANALYSIS DP E 

NOTE 

I 

,alcuhtioru am performed k f o m  rounlm~ to ~ o i d  d - o f f  c m n  m ~rlcuhlod rwuh 



I 
WO # : A27HQ 
LAB #: AfA120021-003 

I-• MATRIX : WATER 

CONZSTOGA-ROVERS & ASSOC.,LTD. 

W-3482-JOS-011095-10 1-10-95 1700 

DATE SAMPLED: 1/10/95 
DATE RECEIVED: 1/12/95 

RE PORTING PREPARATION - QC 
PARAMETER BEs?+m LIMIT METHOD ANALYSIS DATE BATCH 

Beryllium ND 
Cadmium ND 
Chromium ND 

Manganese 114 
Lead ND 

I 
NOTE AS R J X m  

ND NOT DETECTED AT THE b 7 A m  ILWBRTING LLMll 



WO # : A27HR 
LAB 11: A5A120021-004 
MATRIX : WATER 

PARAMETER EEsm 

Beryllium ND 
Cadmium ND 
Chromium ND 

Manganese 1,270 
Lead ND 

A 

DATE SAMPLED : 1 /10 /95  
DATE RECEIVED: 1 /12 /95  

REPORTING PREPARATION - QC 
LIMIT m METHOD m Y S I S  DATE BATCH 



NO. OF 
CONTAINERS 



METHOD OF SHIPMENT 

Whlte - Fully Executed Copy SAMPLE TEAM: 
mllw - ReceMng bborlltwy Copy PL .fCAIde c LL-% 
Plnk Sampler Copy 
Qoldmmf Chemisl Copy &&,e p ~ y %  b J r K  1 

T(FOI . DL. , 13 - . J - (. - - ., 



QUALITY CONTROL SECTION 



QUALITY CONTROL NARRATIVE 

The results included in this npon havc b#n reviewed for compiiance with the laboratory QA/QC 
plan. All &!a havc bear found to be compliant. 



=--LAB BLAH% REPORT 

\ I  ITL:  

*:D \OT D m -  AT THE STATED REPORTING UQ1 



1351 Oakbrook Drive S~rile 150 
Norcross, l3A 30093 404-44 1-0027 

.- - . - . - .--- 
SAMPLE 

TYPE 
. -- TIME 

- -- 

TOTAL NUMBER OF CONTAINERS 
1- 

RECEIVED BY. DATE: ---- - 

TIME: - 
DATE: ---- 
TIME: -- 
DATE: 

0 - -  -- -- -- -- . . . - - - 
RECEIVED BY: DATE -- -. 

TIME. 

---- .- 

TIME. 



ANALYTICAL REPORT 



SAMPLE SUMMARY 







210 4P7-P396 Tekphonr 
1 ci 497-0772 Fax 

ANALYTICAL REPORT 

PROJXCT NO. 3482 

CKDARTOWN XUNICIPAL W F I U  

JOANNZ STAWITZ 

CONESTOGA-ROVERS L ASSOC.,LTD. 

QUANTERRA INCORPORATED - 

Project  hanager 



PROJECr NARRATIVE 

The following r e p o r t  conta ins  t h e  a n a l y t i c a l  r e s u l t s  f o r  one water sample 
submitted t o  Quanterra-North Canton by Conestoga Rovers & Associa tes ,  LTD. 
from t h e  Cedartown Municipal Landf i l l  S i t e ,  p r o j e c t  number 3482. The sample 
was received January 25, 1995, according t o  documented sample acceptance 
procedures. 

Quanterra u t i l i z e s  only USEPA approved methods and ins t rumenta t ion  i n  a l l  
a n a l y t i c a l  work. The sample presented i n  t h i s  r epor t  was analyzed f o r  t h e  
parameters l i s t e d  on t h e  following page i n  accordance with t h e  methods 
indica ted .  Preliminary r e s u l t s  were provided by facsFmile t ransmission t o  
Joanne S taub i t z  and John Schwaller on February 3, 1995. A summary of QC da ta  
f o r  t h i s  a n a l y s i s  i s  included a t  t h e  end of t h e  r epor t .  



SAMPLE SUMMARY 

The analytical results of the samples listed below are presented 
on the following pages. 

EL& LABORATORY SAMPLE IDENTIFICATION 

A2EJW ASAZS0014-001 W-3482-JOS-012395-15 1-23-95 1730 



QUALITY CONTROL SECTION 



QUALITY CONTROL NARRATIVE 

The r e s u l t s  included i n  t h i s  r epor t  have been reviewed f o r  compliance with the  
l abora to ry  QA/QC plan.  A l l  da ta  have been found t o  be compliant with the  
exception of those  i t e m s  noted. 

The matrix sp ike  and matr ix  sp ike  d u p l i c a t e  (MS/MSD) contained i n  t h i s  q u a l i t y  
cont ro l  r epor t  w e r e  generated a s  p a r t  of t h e  l abora to ry  QA/QC program 
requirements. These requirements inc lude  t h e  a n a l y s i s  of a MS/MSD on a one i n  
twenty b a s i s .  Therefore, t h e  a s soc ia ted  batch number i n d i c a t e d  on t h e  MS/MSD 
r epor t  may not  r e f l e c t  t h e  same batch number a s  those  of t h e  samples contained 
i n  t h e  a n a l y t i c a l  r epor t .  

"DIL" i n  t h e  Q u a l i t y  Control Sect ion means t h a t  due t o  high ana ly te  
concentra t ion  i n  t h e  sample, t h e  matrix sp ik ing ana ly tes  added t o  t h e  sample 
a r e  d i l u t e d  out  and cannot be quan t i t a t ed .  - 



REPORTING PREPARATION 
RESULT - ~ L M ~ L  mzZ kmE?Q JLNALYSIS DATi 

Beryllium ND 
Cadmium ND 
Chromium ND 

Manganese ND 
Lead ND 



METALS SPIKE REPORT 

WATER - ICP 

SPIKE SPIKE/DUP 
PERCENT PERCENT Q/C RPD PREPARATION - 

COMPOUND RECOVERY RECOVERY LIMITS RPD LIMITS ANALYSIS DATE 

Silver 1 0 1  99 (61-126)  2  (0 -20)  1 /05-1/08/95  
Aluminum 112 108 (56  - 1 4 7 )  4  ( 0 - 2 0 )  1 /03-1/09/95  
Arsenic 1 1 0  108  (51 -146) 2  (0 -20)  1 /05-1/08/95  

Boron 93  100 (73-110)  7  (0-20)  1 /10-1 /17 /95  
Barium 1 0 5  102 (79  - 116)  3  ( 0 - 2 0 j  1 /05-1 /06 /95  
Beryllium 111 108 (76-117)  3  (0 -20)  1 /05-1/06/95  

Calcium 103  115 (40-146)  6  ( 0 - 2 0 )  1 /05-1 /08 /95  
Cadmium 103  1 0 1  (70-109)  2  ( 0 - 2 0 )  1/05-1/08/95 
Cobalt 103  100 (75-110)  3  ( 0 - 2 0 )  1 /05-1 /08 /95  

Chromium 104 1 0 1  (74-117)  3  (0 -20)  1 /05-1/08/95  
Copper 102 99 (77-112)  3  (0 -20)  1 /05-1/08/95  
Iron 96 95 (45  - 1 4 6 )  1 (0-20)  1 / 0 3  -1 /09/95  

Potassium 
Magnesium 
Manganese 

Molybdenum 
Sodium 
Nickel 

Lead 
Antimony 
Selenium 

Tin 113  1 0 1  (73-123)  11 ( 0 - 2 0 )  1 /05-1 /08 /95  A23R5 
Strontium 1 0 5  1 0 1  (83-112)  4  ( 0 - 2 0 )  12/27-12/28/94  AlTHD 
Titanium 102  103 (80-111)  1 ( 0 - 2 0 )  1 /20-1 /21 /93  B2186 

Thallium 94 99 (57-121)  5 (0 -20)  1 /03-1 /09 /95  A23CV 
Tungsten 99 109 (72-112)  1 0  (0 -20)  9/07-9/08/93 F3784 
Vanadium 1 0 3  100 (79-112)  3  ( 0 - 2 0 )  1 /05-1 /06 /95  A23R5 

Zinc 110  108 ( 6 7  - 118 2  ( 0 - 2 0 )  1 /05-1 /08 /95  A23R5 
Osmi~m 1 0 7  111 (80-120)  4  ( 0 - 2 0 )  12/22/94-1/03/95  A1T6V 



ANALYTICAL REPORT 

2ROJECT NO. 3 4 8 2  

ZZDARTOPTN M m I C f P A L  LANDFILL 

May 5 ,  1995 



ANALYIICAL METHODS SUMMARY 



WO #: A47MP 
LAB O: X S D 2 7 0 0 1 7 - 0 0 1  
XATRIX: WATER 



wo u : A 4 7 W  
LAB U: ASD270017-003 
.XATKIX: WATER 



WO Y : A4 7NO 
;AB tt: XSD270011-005 
MATRIX: WATER 

%On. As WETYEI) 

ND NOT D m  A T  TBE STA- 



ZDmSTOGA- R m  & ASSOC . , 
CW-3482-JOS-012695-022 



ANALYTICAL METHODS SUMMARY 

Beryllium 
Cadrmum 
2romlum 
Xanganes e 
Lead 

Y e t  hods 



ANALYTICAL REPORT 

PROJECT NO. 3 4 8 2  

ZZDARTOWN M J H I C Z P U  W P I - J I  

May 5 ,  1995 



HETALS SPIKE REPORT 

WATER - ICP 

SPIKE SPIKE/DUP 
PERCENT PERCENT Q/C RPD PREPARATION - 

COMPOUND RECOVERY RECOVERY LIMITS RPD LIMITS ANALYSISDATE W / O t  

Silver 1 0 1  99 (61-126)  2  ( 0 - 2 0 )  1 /05-1/08/95  X 3 R 5  
Aluminum 112 108 (56-147)  4  ( 0 - 2 0 )  1/03-1/09/95 A23Cn' 
Arsenic 110  108 (51-146)  2  ( 0 - 2 0 )  1 /05-1/08/95  A23RZ 

Boron 
Barium 
Beryllium 

Calcium 
Cadmium - Cobalt 

Chromium 
Copper 
Iron 

Potassium 
Magnesium 
Manganese 

Molybdenum 
Sodium 
Nickel 

Lead 103  1 0 1  (72-114)  2  
Ant imony 1 0 1  99 (73-112)  2  
Selenium 107  104 (30-175)  3  

Tin 1 1 3  1 0 1  (73-123)  11 (0-20)  1 /05-1 /08 /95  X 3 R 5  
Strontium 105  1 0 1  (83-112)  4  ( 0 - 2 0 )  12/27-12/28/94 AlTHD 
Titanium 102 103 (80-111)  1 ( 0 - 2 0 )  1 /20-1 /21 /93  B2186 

Thallium 94 99 (57-121)  5  ( 0 - 2 0 )  1 /03  4 / 0 9 / 9 5  A23CV 
Tungsten 99 109 (72-112)  1 0  ( 0 - 2 0 )  9 /07-9 /08 /93  F3784 
Vanadium 1 0 3  100 (79-112)  3  (0 -20)  1 /05-1/08/95  A23R5 

Zinc 110  108 (67-118)  2  (0 -20)  1/05-1/08/95 A23R5 
Osmium 1 0 7  111 (80-120)  4 ( 0 - 2 0 )  12/22/94-1/03/95  AlT6V 



I--WLB BLMTX: REPORT 

RSPORTING PFSPARATION - 
PARAMfiER RESULT LfMIT UNfT mziQQ JWALYSIS DATT 

Beryllium ND 
Cadmium ND 
Chromium ND 

Manganese ND 
Lead ND 

NOT& 

ND NOT DETECfED AT THE STATED RE#)RTLNG UMIT 



QUALITY CONTROL NARRATIVE 

The r e s u l t s  included i n  t h i s  r epor t  have been reviewed f o r  compliance with the  
l abora to ry  QA/QC plan.  A l l  da ta  have been found t o  be compliant with the  
exception of those  i t e m s  noted. 

The matrix sp ike  and matr ix  sp ike  dup l i ca te  (MS/MSD) contained i n  t h i s  q u a l i t y  
con t ro l  r epor t  were generated a s  p a r t  of t h e  l abora to ry  QA/QC program 
requirements. These requirements inc lude  t h e  a n a l y s i s  of a MS/MSD on a one i n  
twenty b a s i s .  Therefore, t h e  a s soc ia ted  batch  number i n d i c a t e d  on t h e  MS/MSD 
repor t  may not  r e f l e c t  t h e  same batch number a s  those  of t h e  samples contained 
i n  the  a n a l y t i c a l  r epor t .  

"DIL" i n  t h e  Q u a l i t y  Control Sect ion means t h a t  due t o  high ana ly te  
concentrat ion i n  t h e  sample, t h e  matrix sp ik ing ana ly tes  added t o  t h e  sample 
a r e  d i l u t e d  out  and cannot be quan t i t a t ed .  - 







QUALITY CONTROL SECTION 



-- 

SAMPLE SUMMARY 

The analytical results of the samples listed below are presented 
on the following pages. 

ORATORY ID SAMPLE IDENTIFICATION 



PROJECI' NARRATIVE 

The following r e p o r t  conta ins  t h e  a n a l y t i c a l  r e s u l t s  f o r  one water sample 
submitted t o  Quanterra-North Canton by Conestoga Rovers C Associates,  LTD. 
from t h e  Cedartown Municipal Landf i l l  S i t e ,  p r o j e c t  number 3482. The sample 
was received January 25, 1995, according t o  documented sample acceptance 
procedures. 

Quanterra u t i l i z e s  only USEPA approved methods and ins t rumenta t ion  i n  a l l  
a n a l y t i c a l  work. The sample presented i n  t h i s  r e p o r t  was analyzed f o r  the  
parameters l i s t e d  on t h e  following page i n  accordance with t h e  methods 
indica ted .  Preliminary r e s u l t s  were provided by f a c s i d l e  t ransmission t o  
Joanne S taub i t z  and John Schwaller on February 3, 1995. A sunmrary of QC da ta  
f o r  t h i s  a n a l y s i s  i s  included a t  t h e  end of t h e  r epor t .  



ANALYTICAL REPORT 
- 

PROJECT NO. 3482 

CEDARTOWN XUNICIPAL LANDFILL 

JOANNB STAWITZ 

CONESTOGA-ROVERS & ASSOC.,LTD. 

Project ~anager 

February 7 ,  1995 





WO #: Ad-Q 
LAB 0 :  25E020030-301 
.ATRIX: WATER 

-3anganeae 8 0 0 
Lead 4 . 6  



SAMPLE SUMMARY 



ANALYTICAL REPORT 



- - 7  

CONESTOGA-ROVERS 8 ASSOCIATES, INC. 
1351 Oakbrook Drive Suite 150 
Norcross, GA 30093 404-441-0027 cHH*iFIFCU STO DY 
- -  ---- -c----- A . . . - . - 

REMARKS 

OAT E 

E L I  - ::I:: -- 

q.'.kx 
- .. - - - . - - - 

- - I- -. -- 
- -- -. 

- - -. . . . 

- + TIME 
- -- 
&J 

l ' Z 2  

-- -- 
/tao - -- 
/ g a d  -- - -  
I 5-33 - -  - - 
' , p J  - - 
-. - -- 

- 

7- 
- - 

-. . . . - 
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':D SOT D m -  AT THE S T A M  m R H N G  LIhUT 



QUALITY CONTROL NARRATIVE 

The resuits included in t)lls repon have ban reviewed for compiiancc with the laboratory QAIQC 
plan. rU1 data have been found to be cornpiha 



SPIKE SPIfCE/DUP 
PERCENT PERCENT g / C  RPD PREPARATION - 

RECOVERY RECOVERY LfMTS D D  L I M I T S  ANALYSIS DATE 



axP0RTxNG PRGPARATION - 
L?mz umiQQ D A m  



StlIIJPtL) 1 0  (I aboralory Name). 

6 ASSOCIATES, INC. 
1351 Oakbrook Drive Suib 150 

PROJECI NAME 

8AMPLE 
1 YPE SAMPLE NUMBER 

-- TIME I -- -- - --- 
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TOTAL NUMBER OF CONTAINERS 

ONE: $7 -- 
TIME: / h o  - - TIME: - - -  
MTE: 
--- 

RECEIVED BV: MTE: 
. 

TIME: ---. - - TIME: 
, - - - - - - - 

MTE: RECEIVED BV: 

AIR BILL NUMBER: 5 2 0 2 1 6 ~  36 5. -- 
RECEIVED FOR U m  



Quantma Incorporated 
4101 Shuffl Dnve. NM' 
N a h  Canton, Ohm 44720 

216 497-9396 Tehphae 
2 16 497-0772 Fax 

ANALYTICAL REPORT 

PROJXCT NO. 3482 

CXDARTOWN YPNICIPAL LANDFILL 
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- 
Ln*m~rinicritr! 

.\en I< r- 

PROJECI' NARRATIVE 

The following report contains the analytical results for one water sample submitted to Quanterra- 
North Canton by Conestoga-Rovers and Associates, Inc. firom the Cedartown Municipal Landfill 
Site. project number 3482. The sample was received June 8. 1995. according to documented 
sample acceptance procedures. 

Quanterra. Inc. utilizes only USEPA approved methods and instrumentation in all analytical work. 
The sample presented in this report was analyzed for the parameters Iisted on the foliowing page 

in accordance with the methods indicated. Results were provided by facsimile transmission to 
Joanne Staubitz on June 23, 1995. A summary of QC data for this analysis is included at the end 
of the report. 



ANALYTICAL METHODS SUMMARY 

Beryllium 
Cadmium 
Chromium 
Manganese 
Lead 

SWB46 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methodsw, Third Edition, September, 1986 and subsequent 
revisions 



QUALITY COhTROL S E n I O N  



QUALITY CONTROL NARRATIVE 

The results included in this report have been reviewed for compliance with the laboratory QNQC 
plan. All data have been found to be compliant with the exception of those items noted. 

The matrix spike and matrix spike duplicate (MSIMSD) contained in this quality control report 
were generated as part of the laboratory QNQC program requirements. These requirements 
include the analysis of a MS/MSD on a one in twenty basis. Therefore, the associated batch 
number indicated on the MSMSD report may not reflect the same batch number as  those of the 
samples contained in the analytical report. 



CHI- SAIBW RXPORT 

COMPOUND 

Beryllium 
Cadmium 
Chromium 
Manganese 
Lead 

SPIKE 
PERCENT 
RECOVERY 

Q/c PREPARATION - 
LIMITS ANALYSIS DATE 



SWPLE SUMMARY 

The analytical results of the samples listed below are presented 
on the following pages. 

LABORATORY ID SAMPLE IDENTIFICATION DATEITIME SAMPLE 



C O H X S T O G A - R m  & M S O C  . , LTD . 
W-3482-JOS-060795-01 

. .. 

DATE SMBLPD: 6 / 0 7 / 9 5  
TI#E -LED: 1 7 :  3 0  
DATE RSCEZVP): 6 / o e / s s  

REPORTING PREPARATION - QC 
P m R  lxsI!u -m uax?m2 m Y S I S  DATE BAT-. 

Beryllium ND 
Cadmium ND 
Chromium ND 

Mangane r e 4,410 
Lead 3 - 2  



I--LAB BIdmc REPORT 

LAB #: ASF080013 

PARAMETER RESULT 

Beryllium ND 
Cadmium ND 
Chromium ND 

Manganese ND 
Lead ND 

RE PORTING PFLEPARATION - 
LIMIT m T  &Emu ANALYSIS DATE 

N O T E  

h'D NOT D m m D  AT THE S T A m  RER)RTING UMT 



JUTRIX S P I R  RIPORT 

COMPOUND 

Silver 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cobalt 
Chromium 
Copper 
Nickel 
Lead 
Antimony 
Selenium 
Thal 1 i u m  
Vanadium 
Zrnc 

SPIKE SPIKE/DUP 
PERCENT PERCENT Q/C RPD PREPARATION - 
RECOVERY RECOVERY LIMITS RPD LIMITS ANALYSIS DATE 

BATC?i:5160011 MATRIX: 
9 4 (61-126) 
110 (44-140) 
9 6 (79- 116) 
9 9 (76-117) 
9 3 (80-120) 
9 6 (75-110) 
9 8 (74-117) 
9 6 (77-112) 
9 7 (73 - 109 
9 3 (80-120) 
9 9 (73-112) 
7 2 (10-121) 
9 6 (80-120) 
9 7 (79-112) 
100 (67-118) 

WATER 
11 (0-20) 
8.7 (0-20) 
13 (0-20) 
14 (0-20) 
12 (0-20) 
10 (0-20) 
11 (0-20) 
11 (0-20) 
11 (0-20) 
12 (0-20) 
8.8 (0-20) 
8.5 (0-20) 
11 (0-20) 
12 (0-20) 
9.4 (0-20) 



COMPOUND 

Silver 
Aluminum 
Arsenic 

Boron 
Barium 
Beryllium 

Calcium 
Cadmium 
Cobalt 

Chromium 
Copper 
Iron 

L 

Potassium 
Magnesium 
Manganese 

Molybdenum 
Sodium 
Nickel 

Lead 
Antimony 
Selenium 

Tin 
Strontium 
Titanium 

Thallium 
Tungsten 
Vanadium 

Zinc 
Osmium 
Lithium 

METALS SPIKE REPORT 

WATER - ICP 

- - - - - - - - - - - - - M E T - - - - - - - - - - - - - - - - - -  . - - - -  

SPIKE 
PERCENT 
RECOVERY 

1 0 1  
84 
95  

90 
100 
105 

99 
106  
103 

105 
1 0 1  

98 

9 1  
99 

104 

96  
93 

104 

103 
105 

97 

113 
95 
93 

95 
90 

104 

100 
92 
96 

SPIKE/DUP 
PERCENT Q / c  
RECOVERY LfMITS RPD 

5 
2  
1 

0 
5 
5 

1 3  
5 
5  

4 
4 

1 3  

7 
6 
7 

0  
2  
5  

7 
5 
0  

8 
5 
1 

5  
7 
6 

9  
6 
0 

RPD 
LIMITS 

(0-20)  
(0-20)  
(0 -20)  

(0 -20)  
(0-20)  
(0 -20)  

(0-20)  
(0-20)  
(0 -20)  

(0 -20)  
(0 -20 )  
(0-20)  

(0 -20)  
(0 -20)  
(0 -20)  

(0 -20)  
(0 -20 )  

-(O-20) 

(0 -20 )  
(0 -20)  
(0  - 20)  

(0 -20 )  
(0 -20 )  
(0 -20 )  

(0 -20)  
(0 -20 )  
(0 -20 )  

(0 -20 )  
(0 -20)  
(0 -20 )  

PREPARATION- 
ANALYSIS DATE 
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@ TIME: 
RELINQUISHED BY: M E :  RECEIVE0 BY: M E :  
-@ TIME: @ TIME: 
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@ TIME: @ , TIME: 
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P R O J E a  NARRATIVE 

The fo l lowing  r e p o r t  con ta ins  t h e  a n a l y t i c a l  r e s u l t s  f o r  f o u r  water  samples 
submit ted t o  Quanterra-North Canton by Conestoga Rovers L Assoc ia t e s ,  Inc .  
from t h e  Cedartown Municipal L a n d f i l l  S i t e ,  p r o j e c t  number 3482.  The samples 
were rece ived  J u l y  21  1995, accord ing  t o  documented sample acceptance 
procedures .  

Quanterra  u t i l i z e s  only  USEPA approved methods and in s t rumen ta t ion  i n  a l l  
a n a l y t i c a l  work. The samples p re sen ted  i n  t h i s  r e p o r t  were analyzed f o r  t h e  
parameters  l i s t e d  on t h e  fol lowing page i n  accordance wi th  t h e  methods 
i n d i c a t e d .  Pre l iminary  r e s u l t s  were provided by f a c s i m i l e  t r ansmis s ion  t o  
JoAnne S t a u b i t z  on August 3, 1995. A srrmmary of QC d a t a  f o r  t h e s e  ana lyses  i s  
inc luded  a t  t h e  end of t h e  r e p o r t .  



@ h a m  terra 

ANALYTICAL METHODS SUMMARY 

Parameters 

Total recoverable metals 

ICP Trace (Inductively 
Coupled Plasma) 

Methods 

SW846 6010A 

SW846 6010A 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methodsn, Third Edition, November 1986 and Final 
Update I (7 /92 )  . 



SAMPLE SUMMARY 

The analytical results of the samples listed below are presented 
on the following pages. 



WO #: coCE2 
LAB #: A5G240121-001 
MATRIX : WATER 

RESULT REPORTING DILUTION PREPARATION - QC 
PARAMETER ua/L LIMIT FACTOR l!zz&2Q ANALYSIS DATE BATCH 

Lead ND 
Beryllium ND 
Cadmium ND 

Chromium ND 
Manganeee 232 

NOTE: ASRECEIVED 
ND NOT DElECtED ATTHE SlATLD REPORTING LMK 



--RaVIR8 & ASSOC., LTD . 
GVf-3482-508-071995-02 

10 #:  COcE6 
LZLB #: A5G240121-002 
U T R I X  : WATER 

RESULT REPORTING DILUTION PREPARATION - QC 
PARAKETER us/L LIMIT FACTOR kfE3xQQ iuJALYSIS DATE BATCl 

Lead ND 
Beryl1 ium ND 
Cadmium ND 

Chromium ND 
~ m g m m m r  220 

NOTE: A S I L C E M D  
ND NOT DfTECtED AT THE STATED U l O M l H G  LIMIT 



CO#IISToaA-ROV.aS & ASSOC. , LTD . 
OW-3482-JOS-071995-03 

WO 1: COcE8 
LAB #: A5G240121-003 
IIATRIX : WATER 

RESULT REPORTING DILUTION 
PARAMETER us/L LIMIT FACTOR 

Lead ND 
Beryllium ND 
Cadmium ND 

Chromium ND 
13angmome 72.6 

DATE SAXPLH): 7/19/95 
DAm RSCENgD: 7/21/95 

PREPARATION - QC 
!sz!Q?2 FUJALYSIS DATE BATCH 

NOTE: A S U C E M D  
ND NOT DETECTED ATTHE STATED U ~ G  m n  



WO #: COCE9 
LAB 6 :  ASG240121-004 
MATRIX : WATER 

RESULT REPORTING DILUTION PREPARATION - QC 
PARAMETER us/L LIMIT FACTOR mmc?L? JWALYSIS DATE BATC 

Lead ND 
Beryllium ND 
Cadmium ND 

Chromium ND 
B4aagma.m 2,380 

NOTE: ASMUWED 
ND NUT DETEClED AT THE nATED MPOUTlNG L I W T  



QUALITY CONTROL SECI'ION 



QUALITY CONTROL NARRATIVE 

The results included in this report have been reviewed for compliance with the laboratory QMQC 
plan. All data have been found to be compliant with the exception of those items noted. 

The matrix spike and matrix spike duplicate (MS/MSD) contained in this quality control report 
were generated as part of the laboratory QNQC program requirements. These requirements 
include the analysis of a MS/MSD on a one in twenty basis. Therefore, the associated batch 
number indicated on the MS/MSD report may not reflect the same batch number as those of the 
samples contained in the analytical report. 



LAB 1: ASG240121 

COMPOUND 

Beryllium 
Cadmium 
Chromium 
Manganese 
Lead 

SPIKE 
PERCENT 
RECOVERY 

Q/c PREPARATION - DILDTIM 
LIMITS ANALYSIS DATE FACTOR 



LAB #:  A5G240121 

RESULT REPORTING PREPARATION - 
PARAMETGR ys/L LIMIT PIL FACTOR tm2?Qz? WALYSIS DATE 

Beryllium ND 
Cadmium ND 
Chromium ND 

Manganese ND 
Lead ND 

NOTE: 

ND NOT DFIECED A T  THE STATED REPORnNG UMlT 



METALS SPIKE RSPORT 

SPIKE 
PKRCGNT 

COMPOVND RECOVERY 
RPD 

LIMITS 
PRGPARATION - 

ANALYSIS DATE RPD 

Silver 101 
Aluminum 84 
Arsenic 95 

Boron 
Barium 
Beryllium 105 

calcium 
Cadmium 
Cobalt 103 

Chromium 105 
Copper 101 
Iron 98 

Potassium 91 
Magnesium 99 
Manganese 104 

Molybdenum 
Sodium 
Nickel 

Lead 
Antimony 
Selenium 

Tin ' 
Strontium 
Titanium 

Thallium 
Tungsten 
Vanadium 

Zinc 
osmium 
Lithium 



--- -- 
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PROJECT NARRATIVE 

The following report contains the analytical results for seven water samples submitted to 
Quanterra-North Canton by Conestoga-Rovers & Associates, Inc. fiom the Cedanown Municipal 
Landfill Site, project number 3482. The samples were received July 22, 1995, according to 
documented sample acceptance procedures. 

Quanterra utilizes only USEPA approved methods and instrumentation in all analytical work. The 
samples presented in this repon were analyzed for the parameters listed on the following page in 
accordance with the methods indicated. Results were provided by facsimile transmission to 
Joanne Staubitz on August 15, 1995. A summary of QC data for these analyses is included at the 
end of the report. 



wuanterra 
ANALYTICAL METHODS SUMMARY 

c' Entrrunmenrrl 

Senice3 

Total recoverable metals 

ICP Trace (Inductively 
Coupled Plasma) 

Methods 

SW846 6010A 

SW846 6010A 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and Final 
Update I ( 7 /92 ) .  



SAMPLE SUMMARY 

The analytical results of the samples l i s ted below are presented 
on the following pages. 

u JABORATORY ID SAMPLE IDENTIFICATION 

COCDE. AfG240120-001 GW-3482-JOS-072095-05 (MS/MSD) 
COCDH A5G240120-002 OW-3482-JOS-072095-06 
C O W  ASG240120-003 GW-3482-JOS-072095-07 
C O W  A5G240120-004 GW-3482-JOS-072195-08 
COCDP A5G240120-005 RB-1 
COCDQ A5G240120-006 OW-3482-JOS-072195-09 
COCDR ASG240120-007 SW-3482-JOS-072195-01 



)10 #: COCDE 
tAB 4: A5G240120-001  
lam: WATER 

DATE SAMPLED: 7 / 2 0 / 9 5  ' 
DATE RXCETVED : 7 / 2 2 / 9 5  

REPORTING PREPARATION - QC 
PARAFETER RESULT -m s!!mD Y S I S  DATE BATCH 

Lead ND 
Beryllium ND 
Cadmium IUD 

Chranium ND 
Manganese 3,050 



DATE SAXPLED: 7 / 2 0 / 9 5  
DATE RECEIVKD : 7 / 2 2 / 9 5  

REPORTING PREPARATION - QC 
PARJWETER RESULT LIMIT WIT Rmwi2 ANALYSIS DATE BATCH 

Lead ND 
Beryllium ND 
Cadmium ND 

Chromium ND 
Mangane a e 1,170 

NOTE AsREcDvm 
ND NOT D E 7 E C m  AT lHE S T A m  m R T L N C  LIMIT 



WO #: COCDJ 
LAB #: ASG240120-003 
IIATRIX: UATER 

--. 
DATE SAXPLKD: 7/20/95 
DATE RBCEnTPD : 7/22/95 

REPORTING PREPARATION - QC 
PARAMETER BEsQu -!2'En HB!m!a2 -m 

Lead ND 
Beryllium ND 
Cadmium ND 

Chromium ND 
Manganese ND 

N0-m MRECmvm 

ND NOT DEECTQl AT - A m  l lM lT  



CONZSTOCIA-ROVHRS & ASSOC . r LTD . 

wo 1: COCDM 
LAB 4: ASG240120-004 
XATRII: WATER 

DATE SAMPLKD: 7/21/95 
DATE RECEIVgD: 7/22/95 

=PORTING PREPARATION - QC 
PARAMETER BE%!u -smz Mmm YSIS DATE BATCH 

Lead 3.0 
Beryllium ND 
Cadmium ND 

Chromium ND 
Manganese 1,910 

NOTE r+SRECmVm 

ND HOT D m  AT TEE m R T M C  W 



wo #: COCDP 
LAB #: A5G240120-005 
MATRIX: WATER 

DATE SU6PLPD: 7/21/95 
DATP RICETVKD: 7 / 2 2 / 9 5  

RXPORTING PREPARATION - QC 
PARAMETsR REsQU L I M I T -  METHOD A N A t Y S I S w  

Lead ND 
Beryllium ND 
Cadmium ND 



990 #: COCDQ 
LAB #: A5G240120-006 
WATRIX: WATER 

DATE SAMPLED: 7/21/95 
DATE R X C E m :  7 /22/95 

REPORTING PREPARATION - QC 
PARAMETER B E s z u  - & u c L ~  ksm2Q - & K € ! a  

Lead ND 
Beryllium ND 
Cadmium ND 

Chromium ND 
Xanganeae 1 5 . 0  

NOTE AS R E C m  

ND NOT D m  AT TBE STATED RIPORlWC LIMIT 



CONXSTOOIL-ROVVLS L ASSOC. r LTD . 
88-3482-JOS-071195-01 

WO #: COCDR 
tAB #: A5G240120-007 
XkTRIX: WATER 

DATE SAMPLED: 7/21/95 
DATZ R S C E m :  7/22/95 

REPORTING PXPARATION - QC 
-R RESULT -PPIfT METHO0 ANALYSIS- 

Laad 22.2 
Aluminum 1,870 
Chromium ND 

Coppor 18.0 
Nickel ND 
Zinc 85.0 



QUALITY CONTROL SECTION 



QUALITY CONTROL NARRATIVE 

The r e s u l t s  i nc luded  i n  t h i s  r e p o r t  have been reviewed f o r  compliance wi th  t h e  
l a b o r a t o r y  QA/QC p lan .  All d a t a  have been found t o  be compliant wi th  t h e  
except ion  of t h o s e  i tems  noted.  

The ma t r ix  s p i k e  and ma t r ix  s p i k e  d u p l i c a t e  (MS/MSD) conta ined  i n  t h i s  q u a l i t y  
c o n t r o l  r e p o r t  were genera ted  a s  p a r t  . o f  t h e  l a b o r a t o r y  QA/QC program 
requirements .  These requirements  i nc lude  t h e  a n a l y s i s  of a  MS/MSD on a  one i n  
twenty b a s i s .  Therefore ,  t h e  a s s o c i a t e d  ba t ch  number i n d i c a t e d  on t h e  MS/MSD 
r e p o r t  may n o t  r e f l e c t  t h e  same ba tch  number a s  t h o s e  of t h e  samples conta ined  
i n  t h e  a n a l y t i c a l  r e p o r t .  

"DIL" i n  t h e  q u a l i t y  c o n t r o l  s e c t i o n  means t h a t  due t o  h igh  a n a l y t c  
concen t r a t ion  i n  t h e  sample, t h e  s p i k i n g  a n a l y t e s  addded t o  t h e  sample a r e  
d i l u t e d  ou t  and cannot be q u a n t i t a t e d .  



LAB #: A5G240120 

COMPOUND 

Aluminum 
Beryllium 
Cadmium 
Chromium 
Copper 
Manganese 
Nickel 
Lead 
Zinc 

SPIKE 
P E R ~ r n  
RECOVERY 

Q/c PRlSPARATION - 
LlMTS ANALYSIS DATE 



-OD E M  REPORT 

LAB #: ASG240120 

REPORTING PREPARATION - 
PARAMETER m%?&2 LIMIT smx l!Ex&z YSIS DATE 

Aluminum ND 
Beryllium ND 
Cadmium ND 

Chromium ND 
Copper ND 
Manganese ND 

Nickel ND 
Lead ND 
Zinc ND 

NOTE 

ND NOT DFIZCIED AT M E  S T A T E  RE#)RIP(G tlMIT 



U T R I X  S P f A t  REPORT 

LAB #: ASG240120-001 

COMPOUND 

Beryllium 
Cadmium 
Chromium 
Manganese 
Lead 

NOTE. 

DIL Dibned out 

SPIKE SPIKE/DUP 
PERCBNT PERCEKT Q/C RPD PREPARATION - 

RECOVERY RECOVERY LIMITS RPD LIMITS ANALYSIS DATE 

BATC?i:5206005 MATRIX: WATER 
100 100 (80-120) 0 (0-20) 7/25- 8/11/95 
106 106 (80-120) 0 (0-20) 7/25- 8/11/95 
104 106 (80-120) 0.95 (0-20) 7/25- 8/11/95 

DIL 7/25- 8/11/95 
108 110 (80-120) 1.1 (0-20) 7/25- 8/09/95 

C d n h m u  arc p e r f 0 4  kfm d . y  u, wod raod-off m m rru*l 



METALS SPIKE REPORT 

WATER - ICP 

SPIKE 
PERCENT 

COMPOUND RECOVERY 
RPD 
LIMITS 

PREPARATION - 
ANALYSIS DATE 

PERCE~IT Q/C 
RECOVERY L m T S  RPD 

Silver 1 0 1  
Aluminum 84 
Arsenic 95 

Boron 90 
Barium 100 
Beryllium 105 

Calcium 99 
Cadmium 
Cobalt 

Chromium 105 
Copper 
Iron 

Potassium 9 1  
Magnesium 99 
Manganese. 104 

Molybdenum 96 
Sodium 93 
Nickel 104 

Lead 103 96 (72-114) 7 (0 -20)  6/02-6/07/95 A4P8T 
Antimony 105 100 (73 - 112 1 5 (0 -20 )  6/02-6/07/95 A4P8T 
Selenium 97 97 (30-175) 0 (0 -20 )  5/26-6/01/95 A4LM1 

Tin 113 104 (73 - 123 1 8 (0 -20 )  5/22-5/25/95 A4M6D 
Strontium 95 90 (83-112) 5 (0 -20 )  6/05-6/08/95 A4472 
Titanium 93 94 (80-111)  1 (0 -20 )  3/20-3/24/95 A3E8H 

Thallium 95 90 (57-121) 5 (0 -20)  6/02-6/07/95 A4P8T 
Tungsten 90 97 (72-112)  7 (0 -20 )  3 /03-3/06/95 A3 1 JQ 
Vanadium 104 98 (79 - 112 6 (0 -20 )  6/02-6/07/95 A4P8T 

Zinc 100 109 (67-118) 9 (0 -20 )  6/02-6/07/95 A4P8T 
Osmium 92 98 (80-120) 6 (0 -20 )  3/16-3/29/95 A399A 
Lithium 96 96 (80-120) 0 (0 -20)  3/22-3/29/95 A3DEK 
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PROJZCT NO. 3482 

CEDARTOWN MUNICIPAL LANDFILL 

Joanna Staubitz 
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The following r e p o r t  conta ins  t h e  a n a l y t i c a l  r e s u l t s  f o r  two water samples 
submitted t o  Quanterra-North Canton by Conestoga Rovers L Associa tes ,  LTD. 
from t h e  Cedartown Municipal Landf i l l  S i t e ,  p r o j e c t  number 3482. The samples 
were received July 25, 1995, according t o  documented sample acceptance 
procedures. 

Quanterra u t i l i z e s  only USEPA approved methods and ins t rumcnta t ioh  i n  a l l  
a n a l y t i c a l  work. The samples presented i n  t h i s  r e p o r t  were analyzed f o r  t h e  
parameters l i s t e d  on t h e  following page i n  accordance with t h e  methods 
ind ica ted .  Prel iminary r e s u l t s  were provided by facs imi le  t ransmission t o  
Joanne S taub i t z  on August 16, 1995. A sununary of QC da ta  f o r  t h e s e  analyses 
i s  included a t  t h e  end of t h e  r epor t .  



manterra c' ANALYTICAL METHODS SUMMARY Enrironmental 

parameters 

Inductively Coupled 
Plaema (ICP) 
Trace Inductively Coupled 
Plasma (Trace ICP) 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and Final 
Update I (7/92). 



SAMPLE SUMMARY 

The aaalytical results of the samples listed below are presented 
on the following pages. 

WO # W\BORATORY ID SAMPLE IDENTXFX~TION PATE /TIME S A M P W .  



wo %: COCHZ 
LAB #: ASG250102-001 
MATRIX: WATER 

DATE SAMPLED: 7/22 /95  
TIXE SAMPLED: 20 : 00 
DATE R E C E m :  7 /25 /95  

REPORTING PREPARATION - QC 
PARAMETER BE3m -m kEn&Q ANALYSIS DATE BATCH 

Lead ND 
Beryllium ND 
Cadmium ND 

Chromium ND 
Manganese 1,160 

NOTE AS RECEIVED 

ND NOT AT THE STATED REPORTING UMIT 



WO #: COCH4 
LAB #: ASG25Ol02 -002 
MATRIX: WATER 

DATE SllldPLED: 7/23/95 
TIME SAMPLED: 14 : 00 
DATS RECEIVED: 7/25/95 

REPORTING PREPARATION - QC 
PARAMETER RESULT -m METHOD ANALYSIS= 

Lead ND 
Beryllium ND 
Cadmium ND 

Chromium ND 
Manganese 91.0 

NOTE. AS RECmED 

ND NOT DITECTED AT THE STATED REFORTING LIMIT 



QUALITY CONTROL SECTION 



QUALITY CONTROL NARRATIVE 

The results included in this report have been reviewed for compliance with the laboratory QAIQC 
plan. All data have been found to be compliant with the exception of those items noted. 

The matrix spike and matrix spike duplicate (MSIMSD) contained in this quaIity control report 
were generated as part of the laboratory QAIQC program requirements. These requirements 
include the analysis of a MSMSD on a one in twenty basis. Therefore, the associated batch 
number indicated on the MSMSD report may not reflect the same batch number as those of the 
samples contained in the analytical report. 



-00 BLIWll REPORT 

LAB #: ASG250102 

REPORTING PREPARATION - 
PARAMETER EEsxu LIMfT mxz lm2.w Y S I S  DATE 

Beryllium ND 
Cadmium ND 
Chromium ND 

Manganese ND 
Lead ND 

NOTE 

ND NOT DETECTIl) AT THE STATED REPORTINO UhfR 



I TOfAL NUMBER OF CONTAINERS 
.. - I Z I  

I I I 

RELINOUISHED BY: - 
H- WL M E :  q/zl(['ir RECEIVED BY: DATE: 

,@ TIME: /a @ T IME: - 
RELlNOUlSHEO BY: DATE: RECEIVED BY: WE 
@ TIME: g> TIME: 
RELINWISHED BY: 
6 

M E :  RECEIVED BY: M E :  
I TIME: 1 TIME: 
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Ln~.mmnit.nla! 
6 .*m.rc r. 

PROJECT NARRATIVE 

The following report contains the analytical resub for one water sample submitted to Quanterra- 
North Canton by Conestoga-Roven and Associates, Inc. h m  the Cedartown Municipal Landfill 
Site, project number 3482. The sample was received June 8, 1995, according to documented 
sample acceptance procedures. 

Quantem, Inc. utilizes only USEPA approved methods and instrumentation in all analytical work. 
The sample presented in this repon was analpd for the parameters listed on the following page 

in accordance with the methods indicated. Results were provided by fiwhde transmission to 
Joanne Staubitz on June 23, 1995. A summary of QC data for this analysis is included at the end 
of the report. 



ANALYTICAL METHODS SUMMARY 

Beryllium 
cadmium 
Chromium 
Mragureme 
t..d 

SW846 "Temt Method. for Evaluating Solid Wamte, Phymical/Chemical 
Method.", Third Edition, September, 1986 and mubsequent 
revimiono 



QUALlTY CONTROL SECIION 



QUALlTY CONTROL NARRATIVE 

?he rrrults included in this repon b e  betn r e v i d  for compliance with the labontory QAlQC . 
plan. AU data have been found to be compliant with the exception of those items noted. 

i he matrix spike and mmix spike duplia~.(MS/MSD) contained in this quality control repon 
.were gcnmtcd as put of the laboratory QNQC propam requirements. These requirements 
include the adysis of r MSMSD on r one in twenty basis. Therefore, the ruociatd batch 
number indicated on the M W S D  repon may not d e c t  the same batch number as thow of  the 
samples contained in the uulytid report. 





SAMPLE SUMMARY 

The analytical rerulte of the samples listed below are prerented 
on the following pages. 

wo # =IDLE fD=JTIF1€A3I0* DATE /TIME SAMPLE 



Beryllium HD 
Cadmium L9) 

Chromium W )  



REPORT1 NG PREPARATION - 
PARAMETER mssm LIMIT mm B.m&2Q YSIS DATE 

Beryllium ND 
Cadmium XQD 
Chromium 10D 

Manganese ND 
Lead ND 

NOTE2 

ND NOT DETECTED A T  THE STATED REPORTlNG LlhUT 



Ohanterra 

Silver 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cobalt 
Chromium 
Copper 
Nickel 
Lead 
Antimony 
Selenium 
Thallium 
Vanadium 
Zlnc 

SPIKs SPIm/DUP 
PERCBWI' PER- Q / C  RPD PREPARATION - 
RECOVERY RECOVERY LIMITS RPD L m T S  ANALYSIS DATE 

BATCH:5160011 MATRIX: 
94 (61-126) 
110 (44-140) 
9 6 (79-116) 
99 (76-117) 
93 (80-120) 
96 (75-110) 
9 8 (74-117) 
9 6 (77-112) 
9 7 (73-109) 
9 3 (80-120) 
9 9 (73-112) 
72 (10-121) 
9 6 (80-120) 
9 7 (79-112) 
100 (67-118) 

WATER 
11 (0-20) 
8.7 (0-20) 
13 (0-20) 
14 (0-20) 
12 (0-20) 
10 (0-20) 
11 (0-20) 
11 (0-20) 
11 (0-20) 
12 (0-20) 
8.8 (0-20) 
8.5 (0-20) 
11 (0-20) 
12 (0-20) 
9.4 (0-20) 



SPIKE SPIKE/DUP 
PERCENT PERCENT Q/C RPD PREPARATION- 

COMPOUND RECOVERY RECOVERY LIMITS RPD LIMITS ANALYSIS DATE W/O# 

Silver 
Aluminum 
Arsenic 

Boron 
Barium 
Beryl1 ium 

Calcium 
Cadmium 
Cobalt 

Chromium 
Copper 
Iron 

Potassium 
Magnesium 
Manganese 

Molybdenum 
Sodium 
Nickel 

Lead 
Antimony 
Selenium 

Tin 
Strontium 
Titanium 

Thallium 
Tungsten 
Vanadium 

Zinc 
Osmium 
Lithium 



CRA SHIPPED TO (Laboratory Name): 

AIR BILL NUMBER: 

RECEIVED V BY: . 

1 , J U 3 3  
' \ 9 1 u ~ O l  .I& _h r m- W E :  - - - - - - - - - - 
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ANALYTICAL REPORT 

Project Manager 



PROJEm NARRATIVE 

The fol lowing r e p o r t  conta ins  t h e  a n a l y t i c a l  r e s u l t s  f o r  four  water samples 
submitted t o  Quanterra-North k n t o n  by Conestoga Rovers L Associa tes ,  Inc .  
from t h e  Cedartown Municipal L a n d f i l l  S i t e ,  p r o j e c t  number 3482.  The samples 
were rece ived J u l y  21 1995, according t o  documented sample acceptance 
procedures. 

Quanterra u t i l i z e s  only USEPA approved methods and ins t rumenta t ion  i n  a11 
a n a l y t i c a l  work. The samples presented  i n  t h i s  r e p o r t  w e r e  analyzed f o r  t h e  
parameters l i s t e d  on t h e  fol lowing page i n  accordance wi th  t h e  methods 
ind ica ted .  Prel iminary r e s u l t s  w e r e  provided by f a c s i m i l e  t ransmiss ion t o  
JoAnne S taub i t z  on August 3, 1995. A aunraary of QC d a t a  f o r  t h e s e  analyses  i s  
included a t  t h e  end of t h e  r epor t .  



ANALYTICAL METHODS SUMMARY 

Parameters 
I 

Total recover8ble metals 

ICP Trace (Inductively 
coupled P~.U~W 

SW846 nTest Methods for Evaluating Solid Waste, Phyoical/Chemical 
Methodsn, Third Edition, November 1986 and Final 
Update 1 (7 /92)  . 



SAMPLE SUMMARY 

The analytical results of the samples listed below are 
on the following pages. 



WO #: corn2 
LAB #: ASG240121-001 
WTRf.: WATER , 

RESULT REPORTING DILUTION PREPARATION - QC 

PARAMETER ucr/L L I M f T P A e r O R  METEfOD ANRCYSIS- 

h a d  ND 3 .0  
Beryllium ND 5 .0  
Cadmium ND 5.0 

Chromium ND 
Ylllgmomm 232 

N u n :  ASRECEIVED 

ND NOT DETECTED AT THE STATED REPORTING LIMIT 



RESULT REPORTING DILUTION - ucr/L L f M I T P A C r O R  

Lead ND 
Beryl1 ium ND 
Cadmium M) 

Chromium ND 
YIPguamme 210 

PREPARATION - QC 

HETBOD BNALYSIS- 



RESULT REPORTING DILUTION PREPARATION - QC 

Elimmml us/L L i n z L - F A C r O R  METEfOD ANALYSISwlGE 

Lead ND 
Beryllium ND 
Cadmium ND 

Chromium ND 
Y.agura~a 72 .6  

N u n :  ASUELLQMD 
ND NOT DETECTED ATTHE STATED UEPOWlNG L H n  



RESULT REPORTING DILUTION 
E€mMmm us/L L I M f T F A C K l R  

Laad ND 
Beryllium ND 
Cadmium ND 

PREPARATION - QC 
NETHOD ANALYSIS= 

NOTE: uucrrn~ 
ND M O T  DET'ECTrD AT THE STATED ULEK)RllNG LIWr 



QUALITY CONTROL SECI'ION 



QUALITY CONTROL NARRATIVE 

The results included in this report have been reviewed for compliance with the laboratory QAIQC 
plan. AU data have been found to be compliant with the exception of those items noted. 

The matrix spike and matrix spike duplicate (MSJMSD) contained in this quality control report 
were generated as part of the laboratory QAfQC program requirements. These requirements 
include the analysis of a MSMSD on a one in twenty basis. Therefore. the associated batch 
number indicated on the MSMSD report may not reflect the same batch number as those of the 
samples contained in the analytical report. 



Beryllium 
Cadmium 
Chromium 
Manganese 
Lead 

QK PRSPARATION - DILUTIO 
LIMITS ANALYSIS DATE FACTOR 



RESULT REPORTING PREPARATION - 
EaumXai us/L LIMZT laLmcmB METROD m Y S  IS DATI 

Beryllium ND 
Cadmium ND 
Chromium ND 

Manganese ND 
Lead ND 

w a n :  

ND NOT DEIE3ED AT THE STATED REPORTING UMll 



Silver 
Aluminum 
Arsenic 

Boron 
Batium 
Beryllium 

Calcium 
Cadmium 
Cobalt 

Chromitrm 
Copper 
Iron 

AQPL 
A4L9F 
A4LtM. 

1UEE.r.r 
AQP8T 
A4P[ ' 
A4P8T 
A4P8T 
A49E ' 

A4PST 
Ad- - 
A .. ' 

Potassium 9 1  85 (67-123) 7 (0-20) 6/02-6/07/95 A4P8T 
Magnesium 99 93 (71-112)  6 (0-20) 6/02-6/07/95 A4PE . 
Manganese 104 97 (57-131) 7 (0-20) 6/02-6/07/95 A4PE ' 

Molybdenum 96 96 (90-114) 0 (0 -20)  3/20-3/21/95 A3EP9 
S0d~uxt-1 93 95 (40-144)  2 (0-20) 6/02-6/07/95 AQPE * 
Nickel 104 99 (73 - 109 ) 5 (0-20) 6/02-6/07/95 A4PL ,' 

Lead 
Wtimony 
Selenium 

Tin 
Strontium 
Ti t d u m  

Thallium 
Tugs ten 
Vanadium 

Zinc 
osmium 
Lithium 



CONES ~OGAROVERS 6 ASSOCIATES, INC. &P -/ C.A tc A 
1351 Oakbrook Drive ' 

Norcross, GA 30093 404-441-0027 

CHAIN OF CUSTODY RECORD ' jk isz 
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man terra c 
PROJECT NARRATIVE 

The following report contains the analytical results for seven water samples submitted to 
Quantma-North Canton by Conestoga-Rovers & Associates. Inc. from the Cedartown 'Municipal 
Landfill Site, project number 3482. The samples were received July 22, 1995, according to 
documented sample acceptance procedures. 

Quanterra utilizes only USEPA approved methods and instrumentation in all analytical work. The 
samples presented in this report were analyzed for the parameters listed on the following page in 
accordance with the methods indicated. Results wen provided by facsimile transmission to 
Joanne Staubitz on August 15, 1995. A summary of QC data for these analyses is included at the 
end of the report. 



Total recoverable metals 

ICP Trace (Inductively 
Coupled Plrmu) 

SW846 "Test Methods for Evaluating Solid Wamte, Phyeical/Chemical 
Methodsm, Third Edition, November 1986 and Final 
w t e  I (7/S2 1 . 



Service* 

SAMPLE SUMMARY 

The analytical results of the eamples listed below are presented 
on the following pages. 

COCDE ASG240120-001 OW-3482-JOS-072095-05 (MS/MSD) 
COQlH ASG240120-002 OW-3482-JOS-072095-06 
COCDJ ASG240120-003 OW-3482-JOS-072095-07 
COCDM ASG240120-004 oW-3482-JoS-072195-08 
COCDP ASG240120-005 RB-1 
COCDQ ASG240120-006 GW-3482-JOS-072195-09 
COCDR ASG240120-007 SW-3482-JOS-072195-01 



a - 3 r ~ a - ~ o s - o i ~ o o s - o s  (WIYSD) 

WO I): COCDE DATE SMPI3D: 7 / 2 0 / 9 5  
tllB I ) :  ASG240120-001 DATt LUCIIVID: 7 / 2 2 / 9 5  
MATRIX: WATOR 

Lead HD 
Beryllium 10D 
CaQnitrm m 



If0 (I: COCDH 
Y: A50240120-002 

IUTRIX: WATER 

Lead ND 
Beryllium !?D 
Cadmium ND 

DATE SU(PLm: 7/20/95 
DATE R I C I m :  7/22/95 

REPORTING PREPARATION - QC 
LIMIT= NEmQn 

NOTE As R E c m  

ND NOT DEI'ECTFD AT TEE G T A m  m R T M C  UkUT 



Lead HD 
Beryllium XD 
CaQnirrm rn 

Chraaium XD 
Manganese XD 



rman terra c' 

DATE Sam=: 7/21/95 
DATE RKCSZVID: 7/22/95 

k a d  3 .O 3 .O u ~ / L  M 4 6  6010A 7/25- 8/09/95 5206005 
Beryllium ND 5.0 ug/L SW846 6010A 7/25- 8/11/95 5206005 
Cadmium ND 5.0 ug/L SW846 6010A 7/25- 8/11/95 5206005 

Chromium HD 
Hangmame 1,910 

NOTE AS R l X m  

ND NOT DF1FCTFD AT THE FfA'fQl m R T M G  UMl 



WD 0 :  COCDP 
LAB 0 :  ASG240120-005 
IUTRxl: WATER 

Lead HD 
Beryllium HD 
Cadmium rJD 

c h r d u m  m 
Manganese ND 

PREPARATION - QC 

AlPALYSISmzm 

NO= *REfFIVEI) 

ND NOT D m  AT THE mATED ILDORTIIYC UMT 



rn 0:  COCDQ 
IAB 0 :  A50240120-006 
WATILIX: WATBR 

REPOlZ!rfm PREPARATION - QC 
RAlwmxR RESULT -= MKTHOD AlPALYSfSmzQ! 

Lead ND 
Beryllium ND 
Cadmium XD 

NOTE ASILECFIYEI) 

ND NOT DLlFCTFD AT TBE STAIFD m R f M G  LIMn 



wo 0: COCDR 
LAB 0 :  ASG240120-007 
Ha=: WATER 

REPORTING PREPARATION - QC 
wwzcEB BEmm LfMTm lswx! -- 

NOTE. As mmvm 
ND N 0 T ~ A T T B E S t A ' C E I ) I E F O R T M C U M l T  



Emironmental 
s e n 1 C e c  

QUALITY CONTROL SECI'ION 



QUALITY CONTROL NARRATIVE 

The r e s u l t s  included i n  t h i s  r e p o r t  have been reviewed f o r  compliance with t h e  
l abora to ry  Q M Q C  plan.  A l l  da ta  have been found t o  be compliant with t h e  
exception of those  item noted. 

The .matrix sp ike  and matr ix  s p i k e  d u p l i c a t e  (MS/MSDl contained i n  t h i s  q u a l i t y  
con t ro l  r epor t  were generated a s  p a r t  . o f  t h e  l abora to ry  QA/QC program 
requirements. These requirements inc lude  t h e  a n a l y s i s  of a MS/MSD on a  one i n  
twenty b a s i s .  Therefore, t h e  a s soc ia ted  batch  number i n d i c a t e d  on t h e  MS/MSD 
r epor t  may no t  r e f l e c t  t h e  same batch number a s  those  of t h e  samples contained 
i n  t h e  a n a l y t i c a l  r epor t .  

"DIL" i n  t h e  q u a l i t y  con t ro l  s e c t i o n  means t h a t  due t o  high a n a l y t e  
concentra t ion  i n  t h e  sample, t h e  sp ik ing  ana ly tes  addded t o  t h e  sample a r e  
d i l u t e d  out  and cannot be quan t i t a t ed .  



L U  (I: ASG240120 

Aluminum 
Beryllium 
Cadmium 
Chrranium 
Copper 
Mmganeee 
Nicke l  
Lead 
Zinc 



METALS SPIKB: REPORT 

WAm - ICP 

SPIKE SPIKWDUP 
PERCENT PER- Q/c RPD PREPARATION- 
RECOVERY REC-Y LIMITS RPD L m S  ANALYSIS DATE COMPOUND 

Silver 
Aluminum 
Arsenic 

Boron 
Barium 
Beryllium 

Calcium 
Cadmium 
Cabal t 

Chromium 
Copper 
Tron 

Potassium 
Magnesium 
Manganese 

Molybdenum 
Sodium 
Nickel 

Lead 
Antimony 
Selenium 

Tin 
Strontium 
Titanium 

Thallium 
Tungsten 
Vanadium 

Zinc 
Osmium 
Lithium 



- -- 

CRA 
CONESTOGA-ROVERS 6 ASSOCIATES, INC. 
1351 Oakbrook Drive Suite 150 
Norcross, GA 30093 404-441-0027 

CHAIN OF CUSTODY RECORD 

Zv,w p a r / :  
REFERENCE NUMBER: PROJECT NAME: 

TOTAL NUMBER OF CONTAINER3 



Quanrma lncmporated 
4 101 Shufjcl Dnw, m' 
North Canton, Ohio 44720 

Environmental 
Semcrs 

ANALYTICAL REPORT 

QU- INCORPORATED 

burid J. Wright 
Project Manager 



PROJECI' NARRATIW 
_*,I 

The following report contains the analytical results for two water suples 
submitted to Quanterra-North Canton by Cone~tog8 Rovers i Associates, LTD. 
from the Cedartown Municipal Landfill Site, project number 3482. The samples 
were received July 25, 1995, according to documented sample acceptance 
procedures. 

Quanterra utilizes only USEPA approved methods and instrtnaantatioh in all 
analytical work. The samples presented in this report were analyzed for the 
parameters listed on the following page in accordance with the methods 
indicated. Preliminary results were provided by facsimile transmission to 
Joanne Staubitz on August 16, 1995. A suma~.ry of QC data for these analyses 
is included at the end of the report. 



Inductively Coupled 
Plrmna (ICP) 
Tracd fnductively Coupled 
Plrmma (Trace ICP) 

SW846 "Tent Methods for Bvaluating Solid Waste, Physical/Chemical 
Methodsm, Third Edition, November 1986 and Final 
Update I ( 7 / 9 2 ) .  



The analytical remuits of the suapler listed--low are presented --- , 

en the following pages. - -  

430 % LABORATORY* ID- - DATE/TfME. 



no #: c0M;L 
W #: ASG250102-001 
UTRUL: WATER 

PARAMETER BEsQu 
Lead ND 
Beryllium ND 
Cadmium ND 

DATE SAXPLED: 7/22 /95  
TZW SAMPLED: 20;oo 
DAlT RICE=: 7 /25 /95  

REPORTING PREPARATION - QC 
L I M f T U N T T  tlmu?E ANALYSIS D A T E '  

NOTE. AS R E C W E D  
ND NOT DETECTED AT THE STATED REPORTING UMIT 



WO #: COM4 
LAB #: ASG250102-002 
NATRIX: WATER 

REPORTXRG PREPARATXON - QC 

IaaakEm RESULT -UlOfT lmliQr2 ANALYSIS- 

Lead ND 
Beryllium M) 

Cadmium M) 

NOTE. AS RECEWED 

ND NOT DFlECTED AT THE STATED REPORTTNG W T  



QUALITY CONTROL SECTION 



QUALITY CONTROL NARRATIVE 

The results included in this report have been reviewed for compliance with the laboratory QNQC 
plan. All data have bem found to be compliant with the exception of those items noted. 

The matrix spike and matrix spike duplicate (MSMSD) contained in this quality control report 
were generated as part of the laboratory QNQC program requirements. These requirements 
include the analysis of a MSIMSD on a one in twenty basis. Therefore, the associated batch 
number indicated on the MSMSD repon may not d t c t  the same batch number as those of the 
samples contained in the analytical report. 



LAB #: A5G250102 

Beryllium 
Cadmium 
Chranium 
Manganese 
Lead 

SPIKE 
PERCEld 
RBCOVIlRY 

Q/C PREPARATION - 
LfMTS AlqFUYSIS DATE 



Beryllium W) 

Cadmium 10D 
Chromium ND 

Manganese ND 
Lead ZqD 

REPORTING PREPARATION - 
LrMIT QELz B 5 w a  YSIS DATE 

NO= 

ND NOT DEl'ECTED AT THE STATED REPORTING UMTT 



MgTALS SP- REPORT 

WATER * ICP 

SPIKE SPI SWDUP 
PERCENT PERCENT Q / C  RPD PREPARATION- 

COMPOUND RECOVERY RECOVERY LIMITS RPD LIMrTS ANALYSISDATE W/O# 

Silver 101 96. (61-126) 5 (0-20) 6/02-6/07/95 A4P8T 
Aluminum 84 86 (56 - 147) 2 (0-20) 5/22-5/24/95 A4L9 P 
Araeni c 95 94 (51-146) 1 (0-20) 5/26-6/01/95 A4W. 

Boron 90 90 (73-110) 0 (0-20) 3/20-3/24/95 =EM4 
Barium 100 95 (79-116) 5 (0-20) 6/02-6/07/95 A4Pem 
Beryllium 105 100 (76-117) 5. (0-20) 6/02-6/07/95 A4P8 

Calcium 99 87 (40-146) 13 (0-20) 6/02-6/07/95 A4P8T 
Cadmium 106 101 (70-109) 5 (0-20) 6/02-6/03/95 A4PeI- 
Cobalt 103 98 (75-110) 5 (0-20) 6/02-6/07/95 A49 8 

Chromium 105 101 (74-117) 4 (0-20) 6/02-6/07/95 A4P8T 
Copper 101 97 (77-112) 4 (0-201 6/02-6/07/95 A4' 
Iron 98 86 (45-146) 13 (0-20) 6/02-6/07/95 A -- 

Potassium 91 85 (67-123) 7 (0-20) 6/02-6/07/95 A4PBm 
Magnesium 99 93 (71-112) 6 (0-20) 6/02-6/07/95 A4P8 
Manganese 104 97 (57-131) 7 (0-20) 6/02-6/07/95 A4P8 

Molybdenum 96 96 (90-114) 0 (0-20) 3/20-3/21/95 A3E8 
Sodium 93 95 (40-144) 2 (0-20) 6/02-6/07/95 A4PR 
Nickel 104 99 (73-109) 5 (0-20) 6/02-6/07/95 A4P8T 

Lead 103 96 (72-114) 7 (0-20) 6/02-6/07/95 A4P8 
Antimony 105 100 (73-112) 5 (0-20) 6/02-6/07/95 A4P8 
Selenium 97 97 (30-175) 0 (0-20) 5/26-6/01/95 A4LMl 

Tin 113 104 (73-123) 8 (0-20) 5/22-5/25/95 A4M6 
Strontium 95 90 (83-112) 5 (0-20) 6/05-6/08/95 A4Q7& 
Titanium 93 94 (80-111) 1 (0-20) 3/20-3/24/95 A3E8H 

Thallium 95 90 (57-121) 5 (0-20) 6/02-6/07/95 A4P8' 
Tungsten 90 97 (72-112) 7 (0-20) 3/03-3/06/95 A31JQ 
Vanadium 104 98 (79-112) 6 (0-20) 6/02-6/07/95 A4PBT 

Zinc 100 109 (67-118) 9 (0-20) 6/02-6/07/95 A4P8' 
Osmium 92 98 (80-120) 6 (0-20) 3/16-3/29/95 A399A 
Lithium 96 96 (80-120) 0 (0-20) 3/22-3/29/95 A3DEV 



-S IOGA-ROVERS & ASSOCIATES, INC. 
1351 Oakbrook Drive Suite 150 
Norcross, GA 30093 404-441-0027 

~ A I N  OF CUSTODY RECORD 

-. 
SIGNATURE: 

DATE TIME SAMPLE NUMBER SAMPLE 
NO. TYPE 

- lUTAL NUMBER OF CONTAINERS 1 2- 

. % 

METHOD OF SHIPMENT AIR BILL NUMBER: I I 

I 

SELINQUISHED BY: - 
H- WL 0 

SELINOUISHED BV: 
@ 
SELINOUISHED BY: 
@ 

M E :  7/2ql4< 
TIME: j a  
M E :  
TIME: 
M E :  
TIME: 

RECEIVED BY: 
CP 
RECEIVED BY: 
@ 
RECEIVED BY: 
@ 

DATE: p 

 ME-. 
OAE: 
TIME: 
MTE: 
T ME: 

1 

- 1  



Quantma Incorporared 
4101 Shufiel Dntw, M4' 
N a h  Canton. Ohio 44720 

ANALYTICAL REPORT 

Project Manage; 



PROJECT NARRATIVE 

The following report contains the analytical resdts for fburteen water samples submitted to 
Quantm-North Canton by Conestoga-Rovers und hmhtes .  Inc. h m  the Cedanown 
Municipal Landfill Site, project number 3482. The samples were r#xived October 28, 1995, 
according to documented sample acceptance procedures. 

Quantmr utilLcs only USEPA approved methods and inmummution in all analytical' work. The 
samples presented in this report were analyzed for the parameters listed on the fbUowing page in 
accordance with the methods indicated. Results were provided by f h h i l e  transmtssl 

. . on to 
Joanne Staubitz on November 3, 1995. A summary of QC data for these analyses is included at 
the end of the report. 



Inductively Coupled 
Plamra (ICP) Metals 

Trace Inductively Coupled 
Planma ( X C P )  Metals 

SUB46 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods"; Third Edition, November 1986 and Final 
Update 1 ( 7 / 9 2 ) .  



wuanterra 
SAMPLE SUMMARY c' 

hrinmrnmral 
krvltr.. 

The analytical results of the aamples listed below are presented 
on the following pages. 



REPORTING PREPARMTON - QC 

EAiwEm3 RESIILT LImT- - -- 
h a d  HD 3 . 0  ug/L SW846 601OA 1 0 3 1 - 1 1 0 1 9 5  53041" 
Beryllium I 0  5 - 0  ug/L SW846 6010A 10/31-11/01/95 53041 
Cadmium ND 5 . 0  W/L SUB46 6010A 10/31-11/01/95 5 3 0 4 1 i '  

NOTE AS RECDVED 
ND NOT DEECTED A T  THE STATED REPORTING UMT 



REPOIZTTNG PREPARATION - QC 
EaBUEm RGSULT LIMITQmx MBTHOD ANALYSIS- 

Laad ND 3 . 0  ug/L SW846 6010A 10/31-11/01/95 530411 
Beryllium ND 5 . 0  ug/L SW846 601OA 1 0 3 1 - 1 1 0 1 9 5  530411 
Cadmium ND 5 . 0  ug/L SUB46 6010A 10/31-11/01/95 530411 

Chromium L9) 
# u r g u r m m m  285 

NOTE AS RECEIVED 
N D  NOT DETECTED AT THE STATED REPORllNG UM1T 



REPORTING PUPARATION - QC 

JzuwEzm RBS[TLT L & z u u L D l P f T  - ANAlrYSISU 

Lead ND 
Beryllium lm 
Cadmium ND 

NOTE AS RECEIVED 

ND NOT D m m  AT THE STATED R E K I R W G  LLMIl 



RESPORTING PREPARATION - QC 
Eaw4Em RESULT L I M I T L l P I L T  UmmQ -= 
Lead ND 
Beryllium ND 
Cadmium ND 

NOTE AS RECElVED 

ND NOT DEE- AT THE STATED REPORTING UMIf 



WO I): c m  
LAB I): ASJ280118-005 
XATRIZ: WATPR 

DATI SU1BtrP): 10/25/9f 
TIP sAWPLm: 10:37 
DATE ELICEI\TID: 10/28/95 

REPORTING PREPARATION - QC 
uaamm3 RESlTLT L r M T I l f f f i  MGTHOD - B a Q  

Lead ND 
Beryllium ND 
Cadmium ND 

NOTE: AS RECETVED 

ND NOT DEE- AT THE STATP) RECORTLNG LlMlT 



DATE SAXPLrD: l0/25/95 
TI#E SAmLLD: 11 : 00 
DATE RICIIVQ: 10/28/95 

REPORTING PREPARATION - QC 
PARAMETER RESUZlT -YlPLT mmQD -= 
Lead W) 

Beryllium ND 
Cadmium 10D 

NOTE AS RECnVED 
ND NOT D E E C E D  AT THE STATED RER)RTlNG UMIT 



REPORTING PREPARATION - QC . 

PARAMETER U S Q u  LfMIT= MGTHOD BNALYSIS- 

Lead ND 3 .O ug/L SW846 601OA 10/31-11/01/95 53041-' 
Beryllium ND 5.0 ug/L SW846 6010A 10/31-11/01/95 53041 ' 

Cadmium I'm 5.0 ug/L SUB46 6010A 10/31-11/01/95 5304117 

Chramium m 
Manganese LJD 

NOTE AS RECDVED 

ND NOT D m -  AT THE STATED m R l W G  UMIf 



REPORTING PREPARATION - QC 
mawEx&B RESDLT -smz B5mR ANALYSISwzQi 

Lead UD 
Beryllium ND 
Cadmium UD 

NOTE AS RECDVED 

ND NOT D E T E m  AT THE STATED REPORllNG UhUT 



rn I): C l m 6  
LAB I): ASJ280118-009 
MATRIX: WATER 

RE PORTING PREPARUTION - QC 
HuamzsE RBSVLT D l q I T  ZSmQQ -= 
Lead ND 
Beryllium ND 
Cadmium ND 

Chromium XD 
I(mganm8a 30.6 

NOTE AS RECEIVED 

ND NOT D m =  AT THE STATED RE#)RllNG UMT 



m Q: C l m 7  
LAB #: A5J280118-010 
mTRIX: W A m  . 

DATE S U I P W :  10/25/95 
TD(i SAmLILD: 17 : 00 
DATZ RICE=: 10/28/95 

REPORTING PREPARATION - QC 
mmwza3 RESlJLT -YPQT EsmQl2 luuuuws- 
Lead ND 
Aluminum ND 
Chranium UD 

copper m 
Nickel XUD 
Zinc ND 

NOTE AS RECETVED 

ND NOT D l T E m  AT THE STATP) REPORTING UMlT 



C--R- & AS=. LTD . 
OW-3482-308-102695-10 

REPORTI lOG PREPARATION - QC 

OARAMETER Iamx L r m T Q m x  XEZmn -= 
Lead ND 3 - 0  ug/L SWB46 6010A 1031-11/01/95 530411 '  
Beryllium ND 5 .O ug/L SW846 6010A 10/31-11/03/95 53041  ' 

CaQnium ND 5.0 ug/L SWB46 6010A 10/31-11/01/95 53041,' 

NOTE AS RECEIVED 
ND NOT DEIZCIED AT TWE STA?ED RE#)RTING llMlT 



UO 0 :  Clm.9 
LAB 0 :  ASJ280118-012 
MA-: klATBR 

DATZ SAMPLED: 10/26/95 
TPO 8 ~ t ~ t l ~ ~ :  11 : a o  
DATE EUCSIVED: 10/28/95 

REPORTING PREPARATION - QC 
PARAMETI5R ReSULT -muz xmzW -= 
Lead ND 3 . 0  ug/L SUB46 6010A 10/31-11/01/95 5304117 
Beryllium ND 5 . 0  ug/L SW046 6010A 10/31-11/03/95 5304117 
Cadmium ND 5  . O  ug/L SW046 6010A 10/31-11/01/95 5304117 

Chromium ND 
Mangmeme 16.7 

NOTE AS R E W U )  

ND NOT DmClED AT THE STATED REPORTING llMl7 



DATI WIam: 10/26/G 
TflQ SAXPrbrD: 12 : 00 
DATE RICE=: 10/28/95 

REPORTING PREPARATION - QC 

mwEzEB U S Q u  L f M I T I x z  - ANAtYSISm 

Lead ?ID 
Beryllium Em 
CaQnium 10D 

NOTE AS RECElVED 
ND NOT D m C l E D  AT THE STATED m R H N G  UMIT 



DATE SAICPLZD: 10/26/95 
TI#L SAKPLP): 17 : O i l  
DATE RICPIVICD: 10/28/95 

REPORTING PREPARATION - QC 
PA-R RgSVLT LIMITSWZ UmmQ -- 
Lead IUD 
Beryllium ND 
Cadmium HD 

Chromium 10D 
Mangureme 9 6 . 7  

NOTE AS RECEIVED 
ND NOT DETECIU) AT THE STATED RE#)RHNG UhUl 



QUALITY CONTROL SECTION 



QUALITY CONTROL NARRATIVE 

The results included in this report have been reviewed for compliance with the laboratory QAIQC 
plan. All data have been fbund to be compliant with the exception of those items noted. 

The matrix spike and matrix spike dupticate (MS/MSD) contained in this quality control report 
were generated as part of the laboratory QNQC program requirements. These requirements 
include the analysis of a M W S D  on a one in twenty basis. Therefore, the associated batch 
number indicated on the M W S D  report may not reflect the same batch number as those of the 
samples contained in the analytical report. 

The AD/RPD for the manganese MSIMSD performed on sample ASJ280118-03 was outside 
laboratory acceptance criteria. Remaining elements spiked h m  the snme spiking solution and 
fiom the same prep were within laboratory acctptMa criteria. Matrix &ect was demonstrated 
and sssociated results were accepted. 



Aluminum 
Beryllium 
Cabiun 
Chranium 
Copper 
Manganese 
Nickel 
Lead 
Zinc 

SPIKE 
PERCBKT 
RECOVERY 

Q / C  PREPARATION - 
LIMITS ANALYSIS DATE 



REPORTING PREPARATION 
PARAME= Ru&w - s8m umDQ 

Aluminum ND 
Beryllium ND 
Cadmium ND 

Chromium W) 

Copper ND 
Manganese ND 

Nickel ND 
Lead ND 
Zinc ND 

NOTE 

ND NOT DEECED ATlWE STATED RErORTlNG UMlT 



Beryllium 
cadmium 
Chraniw 
Mangane Be 

Lead 

SPIKE SPIKE/DUP 
PER- PERCENT Q/C RPD PREPARATION - 

RECOVERY RECOVERY L m S  RPD LIMITS AXALYSIS DATE 

BATCH:5304117 MRTWL: WATER 
8 6 100 (80-120) 15 (0-20) 10/31 -11/01/95 
9 2 106 (80-120) 15 (0-20) 10/31-11/01/95 
87 102 (80-120) 16 (0-20) 10/31-11/01/95 
8 6 109 (80-120) 23 (0-20) 10/31-11/01/95 
8s 9 9 (00-120) 16 (0-20) 10/31-11/01/95 

NOTE 

G k u h a u  arc prlonnod k l a  r d q  10 mvod roudsff c m m  m &h& -ha 



dab- 
CONES, . JA-ROVERS & ASSOCIATES, INC. 
1351 Oakbrook Drive Suite 150 
Norcross, GA 30093 404-441 -0027 

CHAIN OF CUSTODVRECORD 

- - - - 
s4PPEU 1C) (Caboratory N: 

REFERENCE NUMBER 

I I I I 

TOTAL NUMBER OF CONTAINERS f 

D TIME: ' 

ECEIVEO BV: W E :  

R 
C - 

RELINQUISHED 8Y. W E :  R 
@ TIME: 0 TIME: 
RELINQUISHED BV: DATE: RECEIVED BV: W E :  
@ TIME: 0 , TIME: 



I 

NO. OF 
CONTAINERS 



Quantma I ~ ~ r p m o t e d  
4 101 Shuffrl Dnw. Mi' 
N a h  Canton, Ohio 44720 

a- Staubitz 

Caoestoga-Rover8 & Aeeoc.. Ltd. 

Daniel J. Wright 
Pro j ect Manager 



CASE NARRATIVE 
-..-. 

The following report contains the analytical results for fourteen water samples submitted to 
Quantem-North Canton by Conestoga-Rovers d Associates, hc. fiom the Cedartown 
Municipal Ludfill Site, project number 3482. The tunpies wen received January 6, 1996, 
sccordiig to documented sample acceptance proadurts. 

Quanterra utilizes only USEPA approved mdhods and insftwnent.tion in all analytical work. The 
samples presented in this report were uulyzed for the parameters listed on the following page in 
accordance with the methods indicated. 

Tht results included in this report have been reviewed for comphnct with the laboratory QAtQC 
plan. All data have been found to be compliant with the exception of those items noted. 

The matrix spike and mrtrix spike duplicate (MS/MSD) contained in the metals section of the 
quality control report were generated as part of the laboratory QAQC program requirements. 
These requirements include the analysis of r MSIMSD on a one in twenty basis. Therefore. the 
associated batch number indicated on the MS/MSD report may not reflect the same batch number 
as those of the samples contained in the analytical report. 



wuanterra 
ANALYTICAL METHODS SUMMARY C' ~ n i ~ n ~ n m r n t a ~  

A6A060116 ~rn-I( -r. 

Inductively Couplad 
Plaaaa (ICP) ldatals 

Trace Inductively Coupled 
Plaoma (ICP) Metalo 

SW84 6 aTest Methods for Evaluating Solid Waute, Phyeical/Chemical 
Methodsn, Third Edition, November 1986 and its updates. 



39m analytical ramults of the ma~qlem limtbd below are presented 
on the following pages. 



h a d  rn 
Beryllium lm 
C a c h i u m  rn 

NOTE: AS RECVIVP) 

ND NOT DFiECTED AT THE STATE) m R ' T L U G  UMT 



RBPORTmG PREPARATION - QC 

PARAMgPBR RBStJLT LfMTm mmQQ 
U r d  HD 
Beryllium HD 
W r r m  HD 

NOTE: AS 

ND NOT D m  AT THE STAreD UMIT 



Lead m 
Beryllium ND 
Cadmium HD 

Chromium ND 
Wrng~~... 3,840 

NOTE: AS MX0VED 

ND NOT D m  AT TKE STATED m R l 7 N G  LIMlT 



lm 0 :  c2lc2P 
tU (I: A6A060116-004 
Y1TIUJ: tQLTPR 

DATE S11IPtrT): 1/02/96 
TPQ 8UBm: 1 7 : Z n  
Ml% LUCITVICD: 1/06/5 

h a d  Em 
Beryllium la 
CaQaiUm rn 

NOTE: AS llECENED 

ND NOT D m  AT THI! STATED m R Y l N O  UhUl 



Laad HD 3 .O ug/L SW846 6010A 1/08- 1/09/96 60081: 
Beryllium lm 5.0 ug/L SW846 601- 1/08- 1/09/96 60081: 
Cadmium HD 5 .O ug/L SW846 6010A I/OB- 1/09/96 60081; 

NOTE: AS 

ND NOT D m  AT YliE STATED m R T I N O  UWT 



k a d  4.2 
Beryllium ND 
kQPri\nn m 

REPOKPIlOO PREPARATION - QC 
LfMTm - 

NOTE. AS 

ND NOT D m c r e D  AT THE S T A m  -MU40 LlMIT 



Lead ND 
Beryllium lm 
Cadmium HD 

NOTE: AS RECEIVED 
ND NOT D- AT THE STATED m R l l N O  lAUT 



m I): c210v 
IAB I): AbA060116-008 
la-: lQITOR 

kad ND 
Beryllium Im 
Cabmilan W )  

NOT€: AS LECENED 

ND NOT D m  AT THE STATED m I I M O  IJMT 



Lead 10D 
Beryllium 10P 
Cadmium HD 

NOT€: AS 

ND NOT D m  AT l H E  StATED m I I I Z N O  UMT 



M T Z  8UBIID: 1/03/96 
Tna W L m :  16  :On 
M T Z  r U C r m :  1/06/9  

REPORT= PREPARATION - QC 
PARRMBTHR RgS13LT LfMTm - AlPALYSISBK€!z 

Lead rn 
Beryllium Rm 
Cadmium Rm 

NOTE: AS 

ND NOT DPTeCTeD AT TWE m R Y W O  llM7 



Lead rn 3 . 0  ug/L SW846 6010A 1/08-  1/09/96 600812E 
Beryllium rn 5 . 0  ug/L SW846 6010A 1/08-  1/09/96 600812E 
CaQnium lm 5 . O  ug/L SW846 6010A 1/08-  1 /09/96 600812E 

NOTE: AS 

ND NOT D= AT THE STATED m m o  uurr 



h a d  HD 
Beryllium IsD 
CllAmilfm m 

NOTE: LJ -ED 
ND NOT D m  AT 7WE STATP) ltEIORTINO LIkQT 



& AS80C. r LTD . 
W-3482-JOS-010496-13 

rn li: mIU3 
LAB li: AbAb60116-013 
YITIlPx WATER 

REPORTING PRSPARATION - QC 
PARAMKPER Rx5z L l M T D l P r r  rimwQ -- 
Laad HD 
Beryllium 1PD 
Cadmium rn 

NOTE: A S m E D  

ND NOT D m  AT THE STATED I E P O m O  UMT 



NOTE: AS 

ND NOT D m  AT THE S T A m  m I I M O  LIMIT 



QUALITY CONTROL SECI'ION 



QUALITY ASSURANCEJQUALITY CONTROL 
PROGRAM ELEMENTS 

Quantena I n c o r p o d  conducts a quality asumndquality control (QAIQC) program designed 
to provide scientifically valid and legally defensible data. QC samples provide a mechanism for 
assessing the overall quahty of the analytical batch and can be used to indicate the usability of the 
analytical data. These QC samples include but are not limited to check samples. method blanks. 
matrix spikes and surrogate spikes. 

The QUALITY CONTROL BATCH (QC Batch) is r set of up to 20 field samples of similar 
matrix that behave similarly urd we ptoassed using the same procedures, reagents, and standards 
within the same time period. AU samples must be associated with a QC batch. Laboratory- 
generated QC samples that are used to generated QC data ate not included in the count of 20 field 
samples. Additional QC that are requested must be included in the count as field samples. 
Included in tach QC Batch is a Method Blurk (MB), Laboratory Control Sample (LCS), and 
Matrix SpikdMatrix Spike Duplicate (MSMSD). Alternatively, a matrix spike and sample 
duplicate (MSDU) may be used in place of the MSMSD when described by the method or 
requested by the client. Also. a LCSLCSD is prepared if there is insufficient sample in a batch to 
perform a MSMSD. For methods that require independent preparation prior to analysis, the QC 
Batch is defined at the preparation stage. For methods that do not require indepmdent 
preparation the QC Batch is defined at the instrument. 

The LABORATORY CONTROL SAMPLE (LCS) is a laboratory generated sample beginning 
with a known and well-characterized matrix that is fortified with tarpet analytes and used to 
monitor the laboratory's day to day as well as ongoing performance of the applicable analytical 
methods. The LCS, when spiked with the representative target analytes. is used to monitor the 
accuracy of the analytical process. Ongoing monitoring of the LCS results provides evidence that 
the laboratory is performing the method within acceptable accuracy and precision guidelines. 

If any analyte is outside established control limits. the system is out of control and conective 
action must occur. Conective action may include reanalysis of the LCS extract or digestate. or 
repreparation or reanalysis of all samples associated with that QC batch. Repreparation and 
reanalysis of the LCS cannot be performed independently fiom the field samples in the associated 
QC batch. 

The METHOD BLANK (MB) is a quality control sample that consists of all reagents specific to 
the method that is carried through every aspect of the procedure including preparation, cleanup 
and analysis. The method blank is used to identify any interferences or contamination of the 
analytical system that may lead to the reporting of elevated analyte concentrations or false positive 
data. 



.*cn KC. 

AU adytes of interest in the method blank must be below the reporting limit (RL) except for the 
following common irbomtory contuninurts. -- 

Methylare Chloride 
Acetone 
2-Butanom (MEK) 

copper 
Zinc 
Iron 
Lead* 

* TJA Tmce ICP or GFM only 

These commonly detected labontory contmhnts  may be present if the concentfation of the 
analyte is less than five times the RL for organic methods urd less than two times the RL for 
inorganic methods. If thae is no target urrlyte greua thn the RL in the samples associated with 
an unacceptable MB. the data may be reported. 

MATRIX SPIKES (MSs) ue environmental samples to which known concentrations of target 
analytes (the same analytes of interest used in the LCS d d c s c b d  in the method SOP) have 
bem added. MATRIX SPIKE DUPLICATES (MSDs) arc second aliquots of the sune samples 
(spike identically as the MS) prepared and analyzed dong with the sample and matrix spike. The 
MS/MSD results are used to daennine the &ect of a matrix on the precision and accuracy of the 
analytical process. Due to the potential variabiity of the matrix of each sample. the MSIMSD 
results have immediate bearing only on the specific sample spiked and not all samples in the QC 
Batch. 

If an analyte is out of control in the MSMSD it must be in control in the LCS for the QC batch to 
be accepted. In cases where it is not possible to calculate the MSMSD recoveries due to 
dilutions or interferences. the data is reported as 'WC" (i.e.. not calculated). 

SURROGATE SPIKES are used by the laboratory to indicate method bias introduced by the 
sample matrix during the preparation and analysis of a specific method. Surrogates are normally 
organic compounds similar to those being analyzed for the GC or GCMS. If surrogate 
recoveries fail to meet laboratory acceptance criteria it does not necessarily indicate poor 
laboratory control but may in fact be attributed to a sample matrix effect. In the event that 
surrogates fail criteria. a repreparation and reanalysis is performed to determine the presence of a 
matrix effect. 

All surrogate recoveries must be within established control limits, except for PesticidedPCBs. 
PAHs. TPHs. and Herbicides which applies a tiered acceptance approach (one out of two 
surrogates must be in control). If the surrogate recoveries that are outside control limits cannot 
be attributed to laboratory error. the decision to reanalyze or flag the data should be made in 
consultation with the client. Provided all other QC acceptance criteria are met. it is only 
necessary to reprepardreanalyzt a sample one time to demonstrate that a poor surrogate recovery 
is due to matrix effect. 



Aluminum 
Beryllium 
Cadmium 
Ouaaiw 
Copper 
Manganese 
Nickel 
Lead 
Zinc 

PREPARATION - 
AlqALYSIS DATE 



WORT 

Aldnwn rn 
Beryllium HD 
C a W m  HD 

Nickel ND 
Lead ND 
Zinc ND 

NOTE: 

ND NOT D m  AT THE S T A m  m R T I N O  IAUT 



Beryllium 
Cadmium 
Chromium 
Hanganeee 
Lead 

SPIrtB SPIlCB/DUP 
PO- PER- Q/C 

RBCWBRY RECOVERY LIMITS 
RPD PREPARATION - 

RPD LIMTS AHUIYSIS DATE 



CONESTOOA-ROVERS & ASSOCIATES, INC. 3 yc ,, *flL& a 
1351 Oakbrook Drive 
Norcross, GA 30093 REFERENCE NUMBER: 

404-441-0027 PROJECT NAME: 

CHAIN OF CUSTODY RECORD' 3 ~ 2 . r  CCQAA~&J R ~ ~ ~ C ~ P L  LUOC I L L  
MRAMLT LR8 

SAMPLER'S 6 2  I 3GNA;TURE: R C Y A M  . 
SAMPLE TIME SAMPLE NUMBER 

TYPE 

I I I I 

IELlWlSHED BY: M E :  //r/?C RECEIVED BV: rn 
D TIME: 10 Yoo @ . TIME: 
IELlWlSHED BY: - M E :  RECEIVED BY: rn 
iD TIME: @ I TIME 
IELINOVISHED BY: . DATE: RECEIVED BY: 

ETWO OF SHIPMENT - f+ b/nj AIR BILL NUMBER: 

RECEIVED FOR U 
2 9orP  //r 

r)llh - FuNy E m W  CoW 
Hkr - R r n n g l - - f Y W  



330 497-9396 TeLphow 
330 407-0772 Fax 

ANALYTICAL REPORT 

Project Manager 



CASE NARRATIVE 

The following report contains the analytical results for sixteen water samples submitted to 
Quanterra-North Canton by Conestoga-Rovers and Associates, Inc. from the Cedartown 
Municipal Landfill Site, project number 3482. The samples were received April 26, 1996, 
according to documented sample acceptance procedures. 

Quanterra utilizes only USEPA approved methods and instrumentation in all analytical work. The 
samples presented in this repon were analyzed for the parameters listed on the following page in 
accordance with the methods indicated. Results were provided by facsimile transmission to 
Joanne Staubiu on May 8, 1996. 

The results included in this report have been reviewed for compliance with the laborato-ry QAIQC 
plan. All data have been found to be compliant with the exception of those items noted. 

The matrix spike and matrix spike dupIicate (MSMSD) contained in the metals section of the 
quality control report were generated as part of the laboratory QAIQC program requirements. 
These requirements include the analysis of an MSMSD on a one in twenty basis Therefore, the 
associated batch number indicated on the MS/MSD report may not reflect the same batch number 
as those of the samples contained in the analytical report. 



ANALYTICAL MmmODs SUMMARY 
A6D260120 

Parametere 

Inductivaly Coupled 
Pla- (ICP) Metala 

Trace Inductively Coupled 
P l a n  (ICP) Metal8 

Ref-. : 

Methods 

.SW846 6010A 

SW846 601OA 

SW846 "Teat Methods for Evaluating Solid Waste, Phyeical/Chtmical 
Methodma, Third Edition, November 1986 and its updates. 



The analytical results of the ~rsmples l i s t e d  below are presented 
on the following pages. 

WO # LABORATORY ID SAMPLE IDENTIFICATION - DATE/TIME SAMPLE 



W) # : C3T7X 
LAB # : A6D260120-001 
m: WATER 

PARAMETER RESULT 

Lead ND 
Beryllium ND 
Cadmium ND 

C h r o m i u m  ND 
Manganese ND 

NOTE AS RECEVED 

ND NOT AT THE STATED RJPORTYNC (IMIT 



# : C3T80 
SAB # : A6D260120-002 
m: WATER 

Lead ND 
Beryllium IVD 
Cadmium ND 

Chromium fQD 

Manganese ND 

NOTE. AS RECEIVED 

ND NOT D m C T E D  AT THE STATED REFORTDIG LIMlf 



Lead ND 
Beryllium 14D 
Cadmium HD 

Chromium m 
Manganese ND 

NOTE AS RECDVED 

ND NOT DETECEDATTHESTATEDREPORTlNGllMIT 



YO # : C3T82 
LAB # : A60260120-004 
m: WATER 

Lead ND 3 .O ug/L SW846 6OlOA 5/01- 5/06/96 612211: 
Beryllium ND 5.0 ug/L SW846 6010A 5/01- 5/06/96 612211: 
Cadmium ND 5.0 ug/L SW846 6010A 5/01- 5/06/96 612211: 

Chromium ND 
Manganese ND 

NOTE. AS RECENED 

ND NOT DFECTED AT THE STATED REPORmG LlMIT 



RESULT 

Lead ND 
Beryllium ND 
CaQni w ND 

Chromium ND 
-SV-== 4,180 

NOTE: AS RECEIVED 

ND NOT D m -  AT THE STATED REPORTING UMIT 



110 # : C3T85 
# : A6D260120-006 

B: WATER 

Lead ND 
Beryllium ND 
Cadmium ND 

Chromium ND 
Ihnganeae 305 

NOTE AS RTCEJVED 

ND NOT DETECTED AT THE STATED REPORTING L M T  



-8toga-Rorsra & kroc .  , Ltd. 

W-3482-JOS-042396-07 

r0 # : C3T87 
IAB # : A6D260120-007 
lPITRP: WATER 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
REPORTING PREPARATION - QC 

PARAMX'ER RESULT LIMIT UNIT mZTHOD ANALYSIS DATE BATCI 

Lead ND 
Beryllium ND 
Cadmium ND 

NOTE: AS RECEIVED 

ND NOT D m -  AT THE STATED REH)RTING W T  



lKl # : C 3 T 8 9  
IAB # : A6D260120-008 
IPLTRn : WATER 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
REPORTING PREPARATION - QC 

PARAMETER RESULT L m T  UNIT METHOD ANALYSIS DATE BATCI! 

Lead ND 
Beryllium ND 
Cadmium ND 

Chromium ND 
Manganeee 1,750 

NOTE: AS RECWED 

ND NOT AT THE STATED REPORTING LlMlT 



llD # : C3TBD 
UIB # : A6D260120-009 
WTLLP: WATER 

Lead ND 
Beryllium ND 
Cadmium UD 

Chromium ND 
Manganese ND 

NOTE. AS RECEIVED 

ND NOT D l X E C E D  AT ME STATED REPORTING LIMIT 



110 # : C3T8E 
LAB # : A6D260120-010 
m: WATER 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
REPORTING 

PARAMETER RESULT LIMIT UNfT METHOD 

Lead ND 
Beryllium ND 
Cadmium ND 

- - - - - - - - - - -  
PREPARATION - QC 
ANALYSIS DATE BATCE 

NOTE AS RECnVED 

ND NOT D E T E C E D  AT THE STATED REmRTLNC UMT 



# : C3TBF 
# : A6D260120-011 

WaTRxx: WATER 

Lead I'?D . 3.0 ug/L We46 6010A 5/01- 5/06/96 6122i-E 
Beryllium ND 5.0 ug/L SW846 60lOA 5/01- 5/06/96 612211' 
Cadmium ND 5.0 ug/L SW846 6010A 5/01- 5/06/96 61221 5 

NOTE. AS RECmVED 

ND NOT D m -  AT THE STATU) REPORTING LMlT 



# : C3T8G 
LAB # : ' A6D26Ol2O - 012 
WTLLn: WATER 

Uad 3 -6  
Beryllium ND 
Cadmium ND 

Chromium ND 10.0 ug/L Sw846 6010A 5/01- 5/06/96 6122115 

Manganese 70.0 10.0 d L  -46 601- 5/01- 5/06/96 6122115 

NOTE AS RECEIVED 

ND NOT D m C E ! 3  AT THE STATED REmRTINC UMlT 



Lead ND 
Beryllium ND 
Cadmium ND 

Chromium ND 
-m 5,110 

NOTE AS RECWW 

ND NOT DETECTED AT M E  STATED REPORTING W T  



110 # : C3T8K 
LAB # : A6D260120-014 
m: WATER 

Lead ND 
Beryllium ND 
Cadmium ND 

NOTE: AS RECETVED 

ND NOT DETECTED AT THE STATED REPORTING llMIf 



Isrd 11.3 
Beryllium ND 
Cadmium ND 

NOTE: AS RECElVED 

ND NOT D n C T E D  AT THE STATED RLR)RTWG LIMIT 



r0 # : C3T8M 
L;AB $ : A6D260120-016 
WTI(II: WATER 

Lead ND 
Aluminum ND 
Chromium rOD 

C o p p e r  ND 
N i c k e l  ND 
Zinc 23 - 4  

NOTE AS RECWED 

N D  NOT DEECI+D AT THE STATED REPORTING UMlT 



QUALITY CONTROL SECTION 



QUALITY CONTROL ELEMENTS OF SW-846 METHODS 

Quanterra Incorporated conducts a quality assurancdquaiity control (QNQC) program designed to 
provide scientifically valid and legally ddensible dnta Tuwaxd this end, sevual types of qualin. control 
indicaton an incorporated into the QNQC program. These indiouon arr introduced into the sample 
testing p r o a s  to provide a meshanism for the assessment of the anaiyacal data. 

QC BATCH 
Environmental samples aic talrtn through the testing proass in p u p s  called QUALITY CONTROL 
BATCHES (QC batches). A QC batch contains up to twenty environmental samples of a similar matnx 
(water. soil) that are processed using the same reagents and standards. Quanterra requires that each 
environmental sample k assoched with a QC batch. 

Several quality control samples are included in each QC batch and an processed identically to the twenty 
environmental samples. Thcst QC samples include a METHOD BLANK (MB). a LABORATORY 
CONTFLOL SAMPLE (LCS) and, where appropriate. a MATRIX SPIKYMATRTX SPIKE DUPLICATE 
(MS/MSD) pair or a MATRIX SPIWSAMPLE DUPLICATE (MS/DU) pair. If there is tnsufficient 
sample to perfonn an M S M D  or an MS/DU. then a LABORATORY CONTOL SAMPLE DUPLICATE 
(LCSD) is included in the QC batch. 

LABORATORY CONTROL SAMPLE 
The Laboratory Control Sample is a QC sample that is created by adding known concentrations of a full 
or parual set of target analytes to a mauix similar to that of the environmental samples in the QC batch. 
The LCS analyrc recovery results arc used to monitor the analytical process and provide evidence that the 
laboratory is performing the method w i t h  acaptable guidelines. Failure to meet the established 
recovery guidelines requires the repreparation and reanalysis of all samples in the QC batch. 

At times. a Laboratoly Control Sample Duplicate CLCSD) is also included in the QC batch. An LCSD is a 
QC sample that is mated and handled identically to the LCS. Analye recovery data from the LCSD is 
assessed in the same way as that of the LCS. The LCSD recoveries. together with the LCS recoveries. are 
used to determine the reproducibility (precision) of the analytical system. Precision data are expressed as 
relative percent difFerenccs (RPDs). Failure of the RPDs to fall wittun the laboratory-generated 
acceptance windows requires the repreparation and reanalysis of all samples in the QC batch. 

METHOD BLANK 
The Method Blank is a QC sample consisting of all the reagents used in analyzing the environmental 
samples contau!ed in the QC batch. Method Blank results are used to determine if interference or 
contamnation in the analNca1 system could lead to the reporung of false positive data or elevated analye 
concenuations. All target analytes mun be below the reporting limits (RL) except for the common 
laboratory contaminants indicated below. 

Volatile (GC or GC/MS) Semivolatile fGC/MS) - Metals 

Methylene chloride 
Acetone 
2-Butanone 

Phthalate Esters C O P F  
Iron 
Zinc 
Lead* 

for analvses nm on TJ.4 Trace ICP or GFA onlv 



wuanterra CT 
Tht ltned w h i l e  and semivolatile compounds may be present in co~centrations up to 5 umcs the 
rrponrng lirmu. AU other organic aaalyte concakbations mun k below the rcponing krmts. The lined 
muals may k present in rnnnnrrvinnc up to 2 Limes tbc rrponing limit or must k twenty fold less than 
the d t s  of the animmmd sampla. Failure to meet these Method Blaak criteria requires the 
npnparation and rcanalyns of all samp1cs in the QC batch. 

rummies and the rdauve percent ditiutllcc~ (RPDs) ofthe recoveria cur calculPud and used to evaluate 
the effect of the sample matrix on the Malyucml results. When dusting the MS/MSD data specral 
attention is given to the RPD vaiua. When these Mlws fPil to meet Pcccponce criteria the data is 
reviewed to determine the cause. If in the aaalyst's JudgMnt, lrample matrix c k t s  arc indicated. no 
corrective action is pafollDtd Othtrww. the MS/MSD and the environmental sample used to prrpan 
them are reprepared and reanaiyLed. 

For certain methods, a Matrix SpWSamplc Dupliouc (MSIDU) !my be included in the QC batch in 
p laa  of the MS/MSD. For the parametas (i.e. pH, ignitability) uhac it is not possiile to prepare a 
spiked sample, a Sample Duplicate may be kiuded in the QC batch. 

SURROGATE COMPOUNDS 
In addition to these batcb-related QC indicators, each orgamic environmental and QC sample is spiked 
with surrogate compounds. Surrogates are orgmc chemicals that behave simiiarly to the analytts of 
interest and that arc rarely present in the environment. Surrogate namries rut used to monitor the 
in&vidual performaace of a sample in the analytical system. 

The PeniciderPCB. PAR TPH and Herbicide analytical methods quin  that one of two surrogate 
compounds mett acaptana criteria All other organ~c analyucal methods require every sumgate 
recovery to be w i t h  the established control lirmt. If the LCS or the Method B h k  surrogates fail to meet 
recovery criteria the entire batch of samples is reprepared and rcmalyztd. If the surrogates in an 
environmental sample do not m a t  the recovery criteria. only the sample is reprepared and rcanalyred to 

. confirm the matrix ~Sect. 



COMPOUND 

Aluminum 
Beryllium 
Cadmium 
Chromium 
Copper 
Manganese 
Nickel 
Lead 
Zinc 

SPIICE 
PERCENT 
RECOVISRY 

Q/C PREPARATION - 
LIMITS ANALY S I S DATE 

BATCH: 6122115 
101 (80-120) 
9 6 (80-120) 

104 (80-120) 
104 (80-120) 
95 (80-120) 
9 8 (80-120) 

100 (80-120) 
103 (80-120) 
102 (80-120) 



PARAM3TER RESULT 

Aluminum MI 
Beryllium UD 
Cadmium ND 

Chromium ND 
copper ND 
Manganese ND 

Nickel ND 
Lead ND 
zinc  ND 

REPORTING PRE PARATI OF - 
LIMIT - UNIT METHOD ANALYSIS DAT: 

NOTE: 

ND NOT DlTECTED AT THE STATED REPORTING LIMIT 



LAB #: A60260120-006 

COMPOUND 

Bery l l ium 
Cadmium 
Chromi urn 
Manganese 
Lead 

SPIKE SPIKE/DUP 
PERCENT. PERCENT Q/C RPD PREPARATION - 
RECOVERY RECOVERY LIMITS RPD LIMITS ANALYSIS DATE 

BATCH:6122115 MATRIX: WATER 
9 6  9  6  (80-120) 0.56 ( 0 - 2 0 )  5 /01-  5/06/96 

104 104 (80-120) 0.63 ( 0 - 2 0 )  5 / 0 l -  5/06/96 
103  103  (80-120) * 0.54 ( 0 - 2 0 )  5/01-  5 /06/96 
100 9 7 (80-120) 1 . 9  ( 0 - 2 0 )  5 /01-  5 /06/96 
102 103  (80-120) 0 .43  ( 0 - 2 0 )  5 /01-  5/06/96 

NOTE: 

dmuonr ore performd before roudmg lo w o d  mmd-off crmn m cJcr3urd m.ulu 



SW(E 
? E R m  

RECOVERY 

9% 
106 
113 ' 

93 
101 
103 

10 1 
110 
101 

89 
84 
94 

100 
10s 
98 

112 
101 
101 

102 
105 
116 

105 
101 
101 

98 

SPPCEDUPE 
r E R m  

RECOVERY 

99 
109 
114 

% 
101 
102 

97 
109 
100 

92 
88 
93 

100 
104 
93 

11 1 
101 
99 

103 
102 
1 I8 

104 
104 
101 

98 

wmnoN - 
ANALYSIS 

DATE 
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CASE NARRATIVE 

, a, 

The following report contains the analytical results for eleven water samples submitted to 
Quanterra-North Canton by Conestoga-Rovers & Associates, Inc. &om the Cedanown Municipal 
Landfill Site, project number 3482. The samples were received July 13. 1996, according to 
documented sample acceptance procedures. 

Quanterra utilizes only USEPA approved methods and instrumentation in all analytical work. The 
samples presented in this report were anallyzed for the parameters listed on the following page in 
accordance with the methods indicated.. Results were provided by &simile transmission to 
Joanne Staubitz on July 22, 1996. 

The results included in this repon have been reviewed for compliance with the laboratory QNQC 
plan All data have been found to be compliant with the exception of those items noted. 

Sampl es "GW-3482-07 1096-JOS-08" and "GW-3482-07 1 196-JOS-10" were received with 
sample container lids off No sample was available for analysis and therefore, are not included in 
this repon 



PARAMETER -OD 

Inductively Coupled 
Pla8ma (ICP) Metals 

Trace Inductively Coupled 
Plasma (ICP) Metals 

MCAWW 200.7 

MCAWW 200.7 

MCAWW "Methods for Chemical Analysis of Water and Wastesn, 
EPA-600/4-79-020, March 1983 and subsequent revisiohs. 

SW846 "Test Methods for Evaluating Solid Waste, Phyeical/Chemical 
Methodsm, Third Edition, November 1986 and its updates. 



The analytical remults of the msmples limted below are premented on the following pages. 

WO # LOT- SAMPLE # SAMPLE IDEFJTIPICATION - DATE /TIM2 SAMPLi 

Th16 report must not be reproduced except in full, without the written approval 
of the laboratory. 



Ia t -mle  4. : A6G130114 - 001 lorL Ordar #.: CIRP7 Y a m . .  . . . . . : WATER 
Date -led.: 07/09/96 17:15 Dmte R e o n i d :  07/13/96 1O:OO 

REPORTING PREPARATION- PREP 
PRRAMETER 
Lead 

Beryllium 

Cadmium 

Chromium 

Manganese 

RESULT LIKIT URITS M O D  ANALYSIS DATE BATCH # 
ND 3 .o ug/L SW846 6010A 07/16-07/17/96 6198167 

Dilution Fact: 1 

5 .0 ug/L SW846 6010A 07/16-07/17/96 6198167 
Dilution Fact: 1 

5.0 ug/L SW846 6010A 07/16-07/17/96 6198167 
Dilution Fact: 1 

10.0 W / L  SW846 6010A 07/16-07/17/96 6198167 
Dilution Fact: 1 

10.0 u ~ / L  SW846 6010A 07/16-07/17/96 6198167 
Dilution Fact: 1 



P-R 
Lead 

Beryllium 

Cadmium 

Chromium 

Hanganene 

REPORTING PREPARATION- PREP 
RESULT LIMIT OTS METHOD ~ Y S I S  DATE BATCH $ 

ND 3 .O  ug/L SW846 6OlOA 07/16-07/17/96 619816: 
D i l u t i o n  Fact:  1 

HD 5 .O ug/L SW846 6010A 07/16-07/17/96 6198167 
D i l u t i o n  Fact: 1 

5.0 ug/L SW846 60lOA 07/16-07/17/96 6198167 
D i l u t i o n  Fact: 1 

HD 10.0 ug/L SW846 6010A 07/16-07/17/96 6198167 
D i l u t i o n  Fact: 1 

3330 10.0 w/L SW846 6010A 07/16-07/17/96 6198167 
D i l u t i o n  Fact: 1 



Iot--le 8.:  A6G130114 - 003 8 . :  C4RPG 
Date -led.: O7/10/96 09:OO DIte Recuid: 07/13/96 10:OO 

ratrir ....... : WATER 

P-R 
Lead 

REPORTING 
RESULT LIMIT UNITS 
ND 3.0 u g h  

D i l u t i o n  Fmct: 1 

5.0 ug/L 
D i l u t i o n  Fact: 1 

5 .o ug/L 
D i l u t i o n  Fact:  1 

42 -9 10.0 usfi 
D i l u t i o n  Fact: 1 

15.0 10.0 w/L 
D i l u t i o n  Fact: 1 

PREPARATION - PREP 
M m f O D  ANALYSIS DATE BATCH # 
SUB46 6010A 07/16-07/17/96 6198167 



.k.n 11 t.. 

Qisnt -la ID: QI-3482-071096-a-04 

Matrix.. . . . . .: WATER 

REPORTING PREPARATION - PREP 
P-R RESULT LIKIT UNITS MgTXOD ANALYSIS DATE 8ATCH # 
Lead tUD 3 .O u ~ / L  SW846 6010A 07/16-07/17/96 6198167 

Dilution F r c t :  1 

Beryllium ND 

Cadmium ND 

5.0 ug/L SW846 601OA 07/16-07/17/96 6198167 
Dilution Fact: 1 

5 .O u ~ / L  SW846 6010A 07/16-47/17/96 6198167 
Ditution F r c t :  1 

10.0 u ~ / L  SWB46 6010A 07/16-07/17/96 6198167 
Dilution Crct:  1 

10.0 u ~ / L  SW846 6010A 07/16-07/17/96 6198167 
Dilution Fact:  1 



Iot-Sgple #.: A6G130114 - 005 Yor)r Ordar 8 . :  C4RPL m-,......: WATER 
Date -lad.: 07/10/96 10:40 Dmte Reas ived:  07/13/96 1O:OO 

PARAMETER 
h a d  

Beryllium 

Cadmium 

Chromium 

Manganese 

REPORTING 
RESULT L I H I T  UNITS 
ND 3 .O ug/L 

D i l u t i o n  Fact:  1 

5.0 ug/L 
D l l u t i o n  Fact :  1 

5.0 ug/L 
D i l u t i o n  Fact :  1 

10.0 ug/L 
D i l u t i o n  Fact :  1 

10.0 uglL 
D i l u t i o n  Fact :  1 

PRXPARATION - PREP 
METHOD A R U Y S I S  DATE BXXH # 
SW846 6010A 07/16-07/17/96 6198167 



- 
matrix.. . . . , . : WATER 

PARAM%TER 
L e a d  

B e r y l l i u m  

Cadmium 

C h r a n i m  

LLanganeee 

RSPORTING PREPARATION- PRGP 
RESULT LIMIT UNITS m O D  AlPALYSIS DATE BATCH + 

10D 3.0 ug/L SW046 6010A 07/16-07/17/96 619816 
D i l u t i o n  Fact: 1 

ND 5.0 ug/L SW046 6010A 07/16-07/17/96 619816 
D i l u t i o n  Fact: 1 

ND 5.0 ug/L SW846 601- 07/16-07/17/96 619816 
D i l u t i o n  Fact: 1 

ND 10.0 ug/L SW046 6010A 07/16-07/11/96 6198167 
D i l u t i o n  Fact: 1 

778 10.0 u~/L SU846 601QA 07/16-07/17/96 6198167 
D i l u t i o n  Fact: 1 



=--h 8.: A60130114 - 007 - 8. :  C4ROX ram. . . . . . . : WATER 
Date S.opled.: 07/10/96 15:OO mt8 Md: 07/13/96 1O:OO 

PARIWZTER 
Lead 

Beryllium 

Cadmium 

Chramium 

lbaganse 

RSPORTING PREPARATION- PREP 
RESULT LIMIT U N ~ S  -OD AHALYS IS DATE BATCH )t 

ND 3 .O ug/L SW846 6010A 07/16-07/17/96 6198167, 
Dilution fact: 1 

N n '  5 -0 u ~ / L  SW846 6010A 07/16-07/17/96 6198167 
Dilution Feet: 1 

ND 5.0 W / L  SW846 6010A 07/16-07/17/96 6198167 
Dilution fact: 1 

ND 10.0 ug/L SW846 6010A 07/16-07/17/96 6198167 
Dilution Fact: 1 

782 10 .O w/L -6 601- 07/16-07/17/96 6198167 
Dilution Fact: 1 



rot--1~ #. : A60130114 - 008 Ordar 8. :  C4RQl 
olte f u h d . :  07/10/96 17:OO Xmte necaivW: 07/13/96 10:oo 

me., . . . . . : WATER 

REPORTING PREPARATION- PREP 
PARAMZTER RESULT L m T  UX?ITS -0 ANALYSIS DATE BATCH )t 

Lead ND 3 .O ug/L SW846 601OA 07/16-07/17/96 6198167 
Dilution Fact: 1 

Beryl 1 i u m  HD 5.0 ug /L SW846 6010A 07/16-07/17/96 6198167 
Dilution fact: 1 

5.0 ug/L SUB46 6010A. 07/16-07/17/96 6198167 
Dilution fact: 1 

10.0 ug/L SW846 6010A 07/16-07/17/96 6198167 
Dilution Fact: 1 

m g a n e m  2 1  -1 10.0 u ~ f i  SUB46 6010A 07/16-07/17/96 6198167 
Dilution Fact: 1 



Iat--1s 8. :  A6G130114 - 009 lmrk Or&X 8. :  C4RQ2 
Date  -la.: 07/11/96 11:OO Date mid: 07/13/96 1O:OO 

REPORTING 
PARAMETER RESULT LIMIT UNITS =OD 
Lead ND 3.0 ug/L SW846 6010A 

Beryllium ND 

C a d m i u m  ND 

C h r o m i u m  ND 

Di lu t ion  F a c t :  1 

5 .O ug/L SW846 6010A 
Di lu t ion  F a c t :  1 

5.0 ug/L SW846 6010A 
Di lu t ion  F a c t :  1 

10.0 u ~ / L  SW846 6010A 
Di lu t ion  F a c t :  1 

mnganeee 5300 10.0 w/L SUM6 601- 
Di lu t ion  F a c t :  1 

me.. . . . . . : WATER 

PREPARATION - PREP 
m Y S I S  DATE BATCH # 
07/16-07/17/96 6198167 



& t - m l e  t . :  A60130114 - 010 M orrrhr a,: C4RQ4 
mte 'led-: 07/11/96 12:45 rYte m i - :  07/13/96 1o:oo 

REPORTIUG PRSPARATION- PREP 
PA-R RESULT LIMIT UNITS -OD m Y S I S  DATE BATCH ' 

Lead IQL) 3 .O ug/L 81846 6010A 07/16-07/37/96 619816 
D i l u t i o n  Fact: 1 

Beryllium ND 5.0 u ~ / L  513846 6OlOA 07/16-07/17/96 619816 
D i l u t i o n  Fact: 1 

5.0 ug /L SW846 6010A 07/16-07/17/96 619816 
D f l u t i o n  fac t :  1 

10.0 ug/L SW846 6010A 07/16-07/17/96 619816- 
D i l u t i o n  Fact: 1 

10.0 ~ g f i  sU846 601- 07/16-07/17/96 6198167 
DiLut ion Fact: 1 



lot-mle 8 . :  A6G130114 - 011  WOXk Ordeu 8 . :  C4RQ7 Ibt-rk,...... : WAmR 
Date Sgpled.: 07/11/96 15:OO Date Ibosirsd: 07/13/96 10:00 

REPORTING PREPARATION- PRSP 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE BATCH # 
Aluminum ND 200 ug /L  SW846 6010A 07/16-07/17/96 6198167 

Dilution Fact: 1 

Lead 

Chromium ND 

Copper ND 

Nickel ND 

Z i n c  

3 . 0  u ~ / L  SWB46 6010A 07/16-07/17/96 6198167 
Dilution Fact: 1 

1 0 . 0  ug/L SW846 6010A . 07/16-07/17/96 6198167 
Dilution Fact: 1 

5 . 0  ug /L  SW846 6010A 07/16-07/17/96 6198167 
Dilution Fact: 1 

40 .0  u g h  SW846 6010A 07/16-07/17/96 6198167 
Dilution Fact: 1 

24 - 7  20 .O u ~ / L  SUB46 601- 07/16-07/17/96 6198167 
Dilution fact: 1 



QUALITY CONTROL SEmION 



QUALITY CONTROL ELEMENTS OF SW-846 METHODS 

Quanterra Incorporated conducts a quality rssurancc/quality control (QA/QC) propam designed to 
provide scientifically valid and legally defensible data. Toward this end. several typa of quality control 
indrcators arc incorporated into the QNQC program. 'fhcst indicators are inaoduced into the sample 
tcsung proass to provide a mecharm for the assessment ofthe analytical data. 

QC BATCH 
Enwonmental samples arc taken through the testing proctss in groups called QUALIN CONTROL 
BATCHES (QC batches). A QC batch contains up to twCIlty CLFVifOILmClltal rampla of a similar matrix 
(water. soil) that arc procesd using the same rea;genu a d  standarb. Quantcrra requires that each 
environmental sample be associated with a QC batch. 

Several quality control samples are included in each QC batch and arc procased idtntically to the twenty 
environmental samples. These QC samples include a METHOD BLANK (ME). a LABORATORY 
CONTROL SAMPLE U S )  and. w h m  appropriate. a MATRIX SPIKEMATRIX SPME DUPLICATE 
(MSNSD) pan or a MATRD( SPIKUSAMPLE DUPLICATE (MS/DU) pax If there is insufficient 
sample to perform an MSMSD or an MS/DU. then a LABORATORY CONTROL SAMPLE 
DUPLICATE (LCSD) is included in the QC batch. 

LABORATORY CONTROL SAMPLE 
The Laboratory Control Sample is a QC sample that is created by adding known amantrations of a full 
or parual set of target analytcs to a matrix similar to that of the environmental samples in the QC batch. 
The LCS anal\?e m r r y  d t s  arc used to monitor the analytical proctss and provide evidence that the 
laboraton is performing the method u i h n  acaplable guidelines. Failure to m a t  the established 
reco\.cn purdellncs fequires the rrprcparauon and rwnaJysis of all samples in tbc QC batch. The only 
esnpuon is that if the LCS recoveries are b d  high and the associated sample is ND for the 
parameter( s, of interest. the batch is acceptable. Consullation with the client should take place. 

At trmes. a Laboraton Conuol Sample Dupl~catc (LCSD) is also included in the QC batch. An LCSD is a 
QC samplc that is mated and handled idenucally to the LCS. Analyte recovery data from the LCSD is 
assessed in the same way as that of the LCS The LCSD recoveries. together with the LCS recoveries. are 
used to detenntne the rcproducibilln. (prcc~slon) of the anal!ucal system. Precision data are expressed as 
relat~vc percent Qffercnces W D s )  Fallure of the RPDs to fall w i h n  the laboraton-generated 
accepuncc wndows rquires the reprepamion and reanalysis of all samples in the QC balch 

METHOD BLANK 
The Method Blank IS a QC sample conslsung of all the reagents used In anal-mng the cnwronmenul 
samplcs conlamed In the QC batch Mclhod Blank results are used to detemne if interference or 
contammatlon in the analjllcal e n e m  could lead to the rcponrng of false posiuve data or elevated analj~c 
concentrat~ons All target analyes musl bc bclou the reporung llmrts (RL) exapt for the common 
laboraton contammanu ~nd~cated bclou 

Volatile (GC or GC/MS) Semivolatile (GC/MS) - Metals 

Methylenc chloride 
Antonc 
2-Butanonc 

Phthalatc Esters Copper 
Iron 
Zinc 
Lead* 

/or analvses m n  on TJA Trace 1CP or GFA on!v 



The l i d  volatilc and sunivolatile compounds k pfcsmt in amccntmons up to 5 tunes the 
reporting limits. All other organic anslyte oo-htim must be WOW the reporting h t s .  The listed 
metals may be pn#at in muzntrations up to 2 times thc rcponing h i t  or must be twenty folds less than 
the d u  of the tnvironmental samples Failure to meet these Method Blank cntcria requires the 
rrprrparauonudrdysisoflllgmplcsinthcQCbatch. 

MATRIX SPIKE(MATRIx SPIKE 
A M a w  Spike and a Matrix Spike Duplicate arc a pair of QnrimnmeDtal samples to which know 
concenuations of a full or partial set of target analytes atre added. The MSlMSD results arc dctemned in 
the same manner as the results of the cnmmnmenral sample u d  to prqmc the MS/MSD. The aaalyte 
r#xnnnes and the relative percent differences (RPDs) of the mxwaics art calcuba! and used to evaluate 
the effect of the sample maaix on the anal.vticd results. When cvrluthg tbc MS/MSD data special 
attention is p e n  to the RPD values When these values fril to mat a c c q m ~ ~  criraia the data is 
reviewed to determine the caw. If. in the uralyrt's judgment. gmak matxix cffecu arc indicated. no 
corrrcuvc action is performed. Otheww. the MSJMSD and thc cnvironmanal sample used to prrpare 
them arc reprepared and reanalyzed. 

For certain methods. a hWrh SpiWSample Duplicate (MS/Dv) msy k iadudcd in the QC batch in 
place of the MSfMSD. For the parameters ( i t .  pH. ijpitability) where it is not possible to prepare a 
spiked sample. a Sample Duplicate may k included in the QC bat& 

SURROGATE COMPOUNDS 
In addmon to these batch-related QC indicators. each organic emirOlllllcn11) and QC sample arc spiked 
uith surrogate compounds. Surrogates arc o r w c  chemicals that behave similarly to the analytcs of 
merest and that arc rarely present in the cmmmment. Surrogate recoveries arc used to monitor the 
~ndividual p e r f o m  of a sample in the aruly~cal -em. 

The Pesucide/PCB. PAH. TPH and Hcrblc~de a d ~ t i d  methods require that one of two surrogate 
compounds meel tcccptance cntma. All other orgaruc @vtical methods require even surrogate 
reco\.cn to be witlun the established conml lirmr. The acceptaacc criteria does not apply to samples that 
are diluted. U the dilution is more than 5X. the recoveries will be reported as diluted out. All other 
surrogate rccovencs will be rrponed. If the LCS or the Method Blank surrogates fail to meet recovery 
cntcna iesccpt for dilutions). thc enure batch of samples IS reprepared and rearm)-&. U the surrogates 
In an en\ironmenlal sample do not meel thc rcco\.cn criteria, only the sample is rcprrparrd and 
reanalyzed to confirm the rnams e k t  



wuan terra c' 

matrix: WATER 

PER- RECOVERY PREPARATION- 
P-R RECOVERY LIMTTS METHOD ANALYSIS DATE WORK ORDER # 

Prep Batch 8: 6198167 

Chromium 

Mangansee 

Lead 

B e r y l l i u m  

Cadrnxum 

NL cke 1 

Zinc 

Alummum 

Copper 

106 (80-120) 
D i l u t i o n  Factor:' 1 

103 (80-120) 
D i l u t i o n  Factor:  1 

102 (80-120) 
D i l u t i o n  Factor :  1 

104 (80-120) 
D i i u t i o n  Factor :  1 

105 (80-120) 
D i l u t i o n  Factor:  1 

104 (80-120) 
D i l u t i o n  Factor :  1 

113 (80-120) 
D i l u t i o n  Factor :  1 

108 (80-120) 
D i l u t i o n  Factor :  1 

9 8 180-120) 
D i l u t i o n  Factor :  1 



- n t r r r P I P # I L L T  

lllc tale 

Client fat #: A60130114 mntrix: WATER 

Prep Date: 
REPORT1 NG 
LTMIT 
0.015 
0.0030 
3 . O  
5.0 
10.0 
200 
0.010 
40.0 
20.0 

07/16/96 Rep mtCb #: 6198167 
ANALYSIS 

S MFPHOD DATE 
mg/L SW846 6010A 07/17/96 
mg/L SW846 6010A 07/17/96 
ug/L 311846 60lOA 07/17/96 
ug/L 51846 6010A 07/17/96 
ug/L SW846 6OlOA 07/17/96 
ug/L SW846 6010A 07/17/96 
mg/L SW846 6 0 1 0 ~  07/17/96 
ug/L SW846 6010A 07/17/96 
ug/L SUB46 601OA 07/17/96 

work Order 1: C4T7T 

P-R 
Manganese 
Lead 
Beryll~um 
Cadm~um 
Chranr um 
A1 umr nunr 
CoPPer 
Nrckel 
Zinc 



IPITRII: SPIlPD SAYmP -aJ- 

'IrQRL Yatalo 

Cliemt Iat 8: A6G130114 16 Sqple: A6G130114 -005 la-: WATER 

P-R 

Manganese 

Lead 

Beryllium 

Cadmium 

Chromium 

PERCENT RECOVERY RPD 
RECOVERY LIMITS LIMITS 

loo (80-120) 
101 (80-120) 0.86 (0-20) 

Dilution Factor: 1 

100 (80-1201 
101 (80-120) 0.90 (0-20) 

Dilution Factor: 1 

104 (90-120) 
104 (80-120) 0.46 (0-20) 

Dilution Factor: 1 

106 (00-120) 
107 (80-120) 1.2 (0-20) 

Dilution factor: 1 

110 (80-120) 
110 (80-120) 0.17 (0-20) 

Dilution Factor: 1 

METHOD 
PREPARATION - 
ANRCYSIS DATE BATCH # 



PAWM€TER 

Manganese 

Lead 

Beryllium 

Cadmium 

Chromium 

Iat a: A60130114 rS -e: A6G130114-005 Matrk: WATER 

PERCENT RECOVERY RPD PREPARATION- 
RECOVERY LIMITS = LIMITS -OD AXUYSIS DATE BATCH # 

(80-120) 
(80-120) 0.86 

D i l u t i o n  Factor: 1 

(80-120) 
(00-120) 0.90 

D i l u t i o n  Factor: 1 

(80-120) 
(80-120) 0.46 

D i l u t i o n  Factor: 1 

(80-120) 
(80-120) 1.2 

D i l u t i o n  Factor: 1 

(80-120) 
(80-120) 0 .l7 

D i l u t i o n  Factor: 1 



- - - - - - - 
SIIIPPED TO (Laboratory Nam 

CONESTLA-ROVERS 8 ASSOCIATES. INC. aLIR4, j l K 4 ~  1351 Oakbrook Drive suite 150 ... .- --- 

Norcross. GA 30093 404-44 1-0027 
REFERENCE NUMBER 

NAME . 

SAMPLE NUMBER 
- . - -. . . . . - - -  

-IU- 3 y5'- d 7 ~ " '  - 5.S.e O /  C' -- -- .- . -A - . ._ F 6 

G W ~ J Y . J ~ ~ ~ U J % I C :  5~- -0F-_ 
6d- - - . - - 37.~2 . . . . - - . 37/?5/: - %/-. .03 - . -. 
C U  j q ~ s . 2 -  0 7 / J ) / .  - . . s f -  . - - sf . .- 

u 57/J j L  . . - - d/ :  . . . - - - ~ ~ v 3 1 r 3 . c  - - - . -. - - 

G-J - 2.Y8-2 - J 7/<5[ SL''.?!.. -- - . -. 
L'J: 2782 - J 710 ; k .  ~ J L - < ? - .  - - ... - .  

6*:.2%! - '/. ? K.?K &i-:-*::--. 
g~.Jy!:< 0 7 1 ~ 7 6 -  ,?I- d 7  . 
LC,-JYg, .  d 7 / /  1/. &I - / 0  
.- 

. -- - --- 
.---- 

SAMPLE 
T YPE 

- - 

G ! L  
6kj -- 

TUTAL NUMBER OF CONTAINERS 

DATE: 
TIME. - 

!ELINWISHED 8Y: I DATE. I 

!I I TIME: 
ECEIVEO BV: 1 M E :  - - . . -- .. -. 

3 . TIME. @ TIME: - -  
!ELINOUISHED BY: DATE : RECEIVED BY: M E :  
3 ,TIME: -------a TIME: 

n 



RWEFtS 6 ASSOCIATES, INC 
1351 

404-441-0027 

- (CO I-' 



330 4P7-9396 Tekphone 
330 497-0772 Fax 

ANALYTICAL REPORT 

Brian U. Graurrell 
Project Manager 



CASE NARRATlVE 

The following report contains the analytical results for two water samples submitted to 
Quanterra-North Canton by Conestoga-Rovers & Associates, Inc. h m  the Cedartown Facility, 
project number 3482. The samples were received July 27, 1996, according to documented sample 
acceptance procedures. 

Quantma utilizes only USEPA approved methods and instrumentation in all analytical work. The 
samples presented in this report were analyzed for the parameters listed on the following page in 
accordance with the methods indicated.. 

The results included in this repon have bun reviewed for compliance with the laboratory QNQC 
plan. All data have been found to be compliant with laboratory protocol. 



Iaducti~ly Coupled 
Plaana (ICP) Metal6 

Trace lnbuctively Coupled 
P l a m  (ICP) Metals 

SUB46 *Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methodsm, Third Edition, November 1986 and its updates. 



  he analytical remults of the mrmples limted below are premented on the following pages 

WO # LOT-SAMPLE # W L E  IDENTIFICATION - DATE/TIME SAMPLE! 

This report must not be reproduced except i n  f u l l ,  w i t h o u t  the Written rpprwal 
of the laboratory. 



Iat--18 1.: A6C3270104 .- 001 Q&r 1.: CSlKM 
Date -led.: 07/26/96 0O:OO Date  ihcsirsd: 07/27/96 

REPORTING PREPARATION- PRSP 
PARAMZTER RESULT IaXXT UNITS =OD AKUYSIS DATE BATCH # 
Lead lrID 3.0 ug/L SW846 6010A 08/Ol-08/02/96 6214121 

D i l u t i o n  Fact: 1 

Beryllium ND 

Cadmium ND 

5.0 ug/L SW846 6010A 08/0l-08/02/96 6214121 
D i l u t i o n  Fact: 1 

5 -0 u ~ / L  SW846 6010A 08/01-08/02/96 6214121 
D i l u t i o n  Fact: 1 

-~m 10 -4 10 .O w/L -6 601- 08/01-08/02/96 6214121 
D i l u t i o n  fact :  1 

-gape- 16 -4 10.0 -It SUB46 601OA 08/0l-08/02/96 6214121 
D i l u t i o n  Fact: 1 



fat--e I. : A6G270104 - 002 m - I,: CSlRN 
Ihte w m d . :  07/26/96 00:OO Date Md: 07/27/96 

he-. . . . . . : WATER 

REPORTING PREPARATION- PREP 
RESULT LIBZIT &S -OD ARALYSIS DATE BATCH # 
ND 3.0 ug/L SW846 6010A 08/0l-08/02/96 6214121 

D i L u t i o n  Fact:  1 

IPD 5.0 ug/L SW846 6010A 08/0l-0~102196 6214121 
D i l u t i o n  Fact:  1 

5.0 ug/L SW846 6010A o8/Ol-08/02/96 6214121 
D i l u t i o n  Fact:  1 

10.0 U ~ / L  ~ ~ 8 4 6  6 0 1 0 ~  os/ol-oa/o2/ss 6214121 
D i l u t i o n  Fact :  1 

32.3 10.0 w/L SUB46 601- 08/01-08/02/96 6214121 
D i l u t i o n  Fact :  1 



QUALITY CONTROL S E O N  



QUALITY CONTROL ELEMENTS OF SW-846 METHODS 

Quantcm incorporated COILducts a @ty Ptsunncclquality amtrol (QAQC) program designed to 
provide scientifically valid and Itgolly btfcnsii data. Toward this end, several types of quality control 
ficators arc incorporated into the QAQC program. These indicato~ arc introduced into the sample 
tesling pro- to provide a mec- for the l r u m n m t  of the analytical data 

OC BAT= 
EtwirOlLrnCIltal samples arc taken through the testing procers in groups called QUALl'IY C O W L  
BATCHES (QC batch) .  A QC batch contains up to twc~ty environmental samples of a similar matrix 
(water. toil) that arc procaessed using the same resgeau and standards. Quanma xequh that each 
environmental sample k assochd with a QC bar&. 

Several quality control samples an included in each QC batch and an processed identically to the twenty 
environmental samples. ' h s c  QC samples include a MEIHOD BLANK (MB), a LABORATORY 
CONTROL SAMPLE (LCS) and where appropxiatc, a MATRIX SPMYMATRlX SPIKE DUPLICAE 
(MS/MSD) pair or a MATRIX SPMUSAMPLE DUPLICATE (Msn>U) pair. If there is msuflicient 
sample to perform an MS/MSD or an MSDU. then a LABORATORY CONTROL SAMPLE 
DUPLICATE (LCSD) is included in the QC batch. 

LABORATORY CONTROL SAMPLE 
The Laboratory Control Sample is a QC sample that is mated by a d d q  known concentrations of a full 
or partial set of target analytes to a matrix similar to that of the cmimmmtal rampla in the QC batch. 
The LCS analyte ncwery results are used to monitor the analytical process and provide evidence that the 
laboraton is performing the method within acceptable guidelines. Failure to mat the established 
recoven gutdelina rcquim the repreparation and reanalysis of all samples in the QC batch. The only 
exctption is that if the LCS recowries are b i a d  high and the associated sample is ND for the 
parameter(s) of interest. the batch is acceptable. Consultation with the client should take plan. 

At umes. a Laboratory Conuol Sample Duplicate (LCSD) is also included in the QC batch. An LCSD is a 
QC sample that is mated and handled identically to the LCS. Analyte rccovuy data from the LCSD is 
assessed in the same way as that of the LCS. The LCSD recoveries, together with the LCS recoveries. arc 
used to detemune the reproducibility @reasion) of the analytical system. Precision data arc u c p d  as 
relawe percent differences CRPDs). Failure of the RPDs to fall w i t h  the laboratory-generated 
acceptance wndows requres the reprepamuon and reanalysis of all samples in the QC batch. 

METHOD BLANK 
The Method Blank 1s a QC sample conslmng of all the reagents used in analyzing the environmental 
samples contamed in the QC batch. Melhod Blank results are used to determine if interference or 
contaminauon in the ana&Ucal SyaCm could itad to Lhe rrpoNng of false positive data or elevated analyle 
concentrauons. All target analytes must be below the reporung limits (RL) except for the common 
laboraton. contamnants indicated below 

Volatile G C  or GCIMS) 

Meth\lene chlonde 
Anlone 
2-Bumonc 

Semivolatile (GUMS) Metals - 
Phthalate Eaen C O P P ~ ~  

Iron 
Zinc 
Lead* 

' f o r  analvses mn on TJA Trace ICP or GFAA on/-v 



For certain methods, a Matrix SpWSample Dupliaa (MS/DU) rnay k iucludad in the QC batch in 
place of the MS/MSD. For the pmnacrs (i.c. p?L @Pbilrty) where it is  not possible to prepare a 
spiked sample. a Sample Duplicate may be duded  in tbe QC bach. 

SURROGATE COMPOUNDS 
In addrtion to these batch-related QC indicators. esch organic arvinrnmmtpl and QC sample arc spiked 
with sunogate compounds. S u r r o ~  an organic chemicals that behave s h i b f i y  to the analytes of 
~ n t e m  and that arc rarely present in the cnvironmtlrt Sumgate rcwvuits arc used to monitor the 
ind~vidual performance of r nmple m the adytkd system. 

The PtsuciddPCB. Pffl TPH md Herbicide adytical metbods mpk that we of two surrogate 
compounds men acapwa criteria. All Mhcr orgamc anajytical methods muire every sumgate 
recovery lo be witlun the established control hmit. The acccptancc criteria docs not apply to samples that 
are diluted If the dilution is more than Sh the rroovcriea will k rrponed as diluted out. All other 
sunogatc r e c m e s  will k repond. If the LCS or the Method Blank ~ ~ r r ~ p t t s  fail to meet rummy 
cntena (exapt for diluuons). the entirr batch of samples is reprepared and reanalyzed. If the surrogates 
In an environmental sample do not meet the ramen criteria only the sample is rcprrpand and 
rcanalyud lo confirm the mamx effect. 



Client Iot 8: A6G270104 matrix: WATER 

PERCENT RECOVERY PREPARATION- 
P-R RECOVERY LIKTTS =OD ANALYSIS DATE WORK ORDER # 

Prep Batch 8: 6214121 

Chromium 108 (80-1201 SW846 6010A oa/01-08/02/96 ~ 5 2 ~ ~ 1 0 ~  
D i l u t i o n  Factor:  1 

Beryllium 102 (80-120) SW846 6010A 08/01-08/02/96 CS2VPllG 
D i l u t i o n  Factor :  1 

Cadmium 109 (80-120) SW846 6010A 08/0l-08/02/96 C52VPllH 
D i l u t i o n  Factor :  1 

Manganese 102 (80-120) SW846 6010A 08/01-08/02/96 C52VPl10 
D i l u t i o n  Factor :  1 

Lead 105 (80-120) SW846 6010A 08/01-08/02/96 C52VPll8 
D i l u t i o n  Factor :  1 



C l i e n t  lot 8:  A6G270104 la-: WATER 

Nark Ordar t: C52VP Prsp Date: 08/01/96 P M ~  Bat& #: 6214121 
REPORTING m Y S I S  Df X 

PARAMZTER RESULT LIMIT UNITS -OD DATE FAC - 
Lead m 3 . o  ug/L ma46 6010A 06/02/96 1 
Beryllium ND 5.0 ug/L SW846 601- 08/02/96 1 
Cadmium ND 5.0 ug/L SW846 601- 08/02/96 1 
Chranium ND 10.0 ug/L SW846 6010A 08/02/96 1 
Manganeee ND 10.0 ug/L a846 6010A 08/02/96 1 



Client lat a:  A6G270104 rS Saqle: AbG270112-001 matrix: WATER 

P-R 

Manganese 

Chromium 

Beryllium 

Cadmium 

Lead 

PERCEWT RECOVERY RPD PRSPRRATION - 
RECOVERY LZMTS RPD LIMITS -OD m Y S 1  S DATE BATCH # 

9 7 (80-120) SW846 6010A 08/01-08/02/96 6214121 
102 (80-120) 4 . 6  (0 -20 )  SW846 6010A 08/0 l -08/02/96 6214121 

~ i l u t i o n  Factor:  1 

103 (80-120)  SW846 6010A 08 /0 l -08 /02 /96  6214121 
108 (80-120) ' 4 . 7  ( 0 - 2 0 )  SW846 601OA 0 ~ / 0 l - 0 8 / 0 2 / 9 6  6214121 

D i l u t i o n  Factor:  1 

97 (80-120) ~ ~ 8 4 6  6 0 1 0 ~  o e / o l - o s / o 2 / ~ 6  6214121 
103 (80-120) 5 . 0  (0 -20 )  ~ ~ 8 4 6  6 0 1 0 ~  oe/oi -oe/oz/s6 6214121 

D i l u t i o n  Factor:  1 

103 (80-120)  SW846 6010A 08/Ol -08/02/96 6214121 
108 (80-120)  4 . 8  ( 0 - 2 0 )  SW846 6010A 08/01-08/02/96 6214121 

D i l u t i o n  Factor:  1 

100 (80-120)  SW846 6010A 08/01-08/02/96 6214121 
105 (80-1201 4 . 6  ( 0 - 2 0 )  SW846 6010A 08/01-08/02/96 6214121 

D i l u t i o n  f a c t o r :  1 



CRA 
CONESTOGA-ROVERS L ASSOCIATES, INC. 
1351 Oakbrook Drive Suite 150 
Norcross, GA 30093 404-44 1-0027 

CHAIN OF CUSTOOYRECORD 

SHlPPEO TO (Laboratory Name) 

REFERENCE NUMBER 

SIGNATURE 

NO. 
TIME SAMPLE NUMBER 

TOTAL NUMBER OF CONTAINERS 1 c 

NAME: 

C ~ W ~ Z U J  

RETHOO OF SHIPMENT AIR BILL NUMBER: 

A 1 I 4  1 
IELINQUISHED BY: M E :  ?/i&le RECElVEC 
I) . TIME: ' @ TIME: 
IELINOUISHED BV: 
3 
IELINOUISHED BY: 

3 - 

MTE: 
TIME: 
M E :  
TIME: ' 

RECEIVED BY 
<9 
RECEIVED BV: 
@ 

W E :  
TIME: 
W E :  , 

TIME: 



C" wuanterra 

Pro j ect Manager 



CASE NARRATIVE 
-- 

The following report contains the analytical results for eleven water samples submined to 
Quantum-North Canton by Conestoga-Rovers & Associates, Inc. fiom the Cedartown Municipal 
Landfill Site, project number 3482. The samples were received October 26, 1996, according to 
documented sample acceptance procedures. 

Quanterra utilizes only USEPA approved methods in all snalytlcal work. The samples presented 
in this report were analyzed for the parameters listed on the following page in accordance with the 
methods indicated. 

The results included in this repon have bem reviewed for compliance with the laboratory QAIQC 
plan. All data have been found to be compliant with laboratoiy protocol. 



ANALYTICAL 
P-R METHOD 

Inductively Coupled Platma (ICP) Metals SW646 6010A 
Trace Inductively Coupled Plasma (ICP) Metals SW646 6010A 

SW64 6 "Teat Methods for Evaluating Solid Waste, Physical/Chemical 
Methodsw, Third Edition, November 1986 and its updates. 





Lot-mle #...: A6J260108-001  
Date -1 ad... : 10 /23 /96  00:OO Date Rhcuived. . :  10 /26 /96  

Yatrix ....... : WATER 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS EwlnOD ANALYSIS DATE ORDER t! 
Prep Batch #. . . : 6305106 

Lead 
D i l u t i o n  Factor: 1 

Beryllium , ND 5 . O  ug/L SW846 6010A 1 0 / 3 1 - 1 1 / 0 1 / 9 6  C6G9R101 
Di Lution Factor: 1 

Cadmium ND 5 . 0  ug/L ~ ~ 0 4 6  6010A 1 0 / 3 1 - 1 1 / 0 1 / 9 6  CCG9RlO2 
D i l u t i o n  Factor: 1 

Chromium ND 1 0 . 0  ug/L SW846 6010A 1 0 / 3 1 - 1 1 / 0 1 / 9 6  C6G9R103 
D i l u t i o n  Factor: 1 

mgm- 19 -7  10.0 w/L -6 6010A 10/31-11/01/96 C6G9R.104 
D i l u t i o n  Factor: 1 



.*c.n 14 1.. 

C l i s n t  S.qle ID: C#-3482-102396-JDS-02 (rS-1 

fat-Sgple I...: A6J260108-002 
m e  Srpled...: 10/23/96 00:OO Date Received..: 10/26/96 

mtrk ....... : WATER 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER 
R e p  Bate I...: 6305106 

Lead ND 3.0 ug/L SW846 6010A 10/31-11/01/96 CCG9TluE 
Di lu t ion  Factor: 1 

Beryllium ND 5.0 ug/L SW846 6010A 10/31-11/01/96 C6G9T1 1 
Di lu t ion  Factor: 1 

Cadmium ND 5.0 ug/L SW846 6010A 10/31-ll/Ol/96-C6G9~1 i 

Di lu t ion  Factor: 1 

Chromi urn ND 10.0 ug /L SW846 6010A 10/31-11/01/96 C6G9Tl 7 

Di lu t ion  Factor: 1 

Hanganme 23 - 4  10.0 u g f L  SUM6 6010A 10/31-11/01/96 C6G9n % 
Di lu t ion  Factor: 1 



L'nnn~amtnr~l 
.ic.n.n c- 

Client Sqple ID: QY-3482-102396-JOS-03 

Iot-Saqle I . . . :  A6J260108-003 
Date -1 ed... : 10/23/96 00:OO Date  Reoairsd..: 10/26/96 

Matrix ....... : WATER 

REPORTING PREPARATION- WORK 
PARAXETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER t 
Prep Batch #.-.: 6305106 

L e a d  ND 3.0 ug/L SW846 6010A 10/31-11/01/96 C6G9V105 
Diiut ion Factor: 1 

B e r y l l i u m  ND 5 . O  ug /L SW846 6010A 10/31-11/01/96 C6G9V10: 
Dilut ion Factor: 1 

Cadmium ND 5 . 0  u g h  SW846 6010A 10/31-11/01/96 C6G9V102 
Dilut ion Factor: 1 

Chromium ND 10.0 ug/L SWB46 6010A 10/31-11/01/96 C6G9V103 
Dilut ion Factor: 1 

Manganese ND 10.0 ug/L SW846 6010A 10/31-11/01/96 C6G9V104 
Dilut ion Factor: 1 



I a t - m l e  O...: A6J260108-004 Ihtrix....... : WATER 
nnte Sapled...: 10/23/96 0O:OO Date Baceirsd..: 10/26/96 

RBPORTING PREPARATION - WORK 
PARAMETER RESULT LIMIT UNITS M3THOD ANALYSIS DATE ORDER : 
Prep Bat- t.. . : 6305106 
Lead ND 3 .O u ~ / L  SW846 6010A 10/31-11/01/96 C6G9W105 

Dilut ion Factor: 1 

Beryllium ND 5.0 ug/L SW846 6010A 10/31-11/01/96 C6G9Wl-l 
Dilut ion Factor: 1 

Cadmium ND 5 .O u ~ / L  SW846 6010A 10/31-ll/Ol/96~C6G9Wl : 
Dilut ion Factor: 1 

Chromium ND 10.0 ug/L SW846 6010A 10/31-11/01/96 C6G9W1 4 
Dilut ion Facqor: 1 

Manganese ND 10 .O ug/L SW846 6010A 10/31-11/01/96 C6G9W1 : 

Dilut ion Factor: 1 



Iat-S.qle a*. . :  A65260108-005 
Date -1 ed... : 10/23/96 00:OO Date Received..: 10/26/96 

mtrix.......: WATER 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER $: 

Prep Batch t . . . :  6305106 

Lead ND 3 .O ug/L SW846 6010A 10/31-11/01/96 C6G9X10F 
DiLution Factor: 1 

Beryllium ND 5.0 ug/L SW846 6010A 10/31-11/01/96 C6G9X101 
DiLution Factor: 1 

Cadmium ND 5 .O W / L  SW846 6010A 10/31-11/01/96 C6G9X10: 
D i l u t i o n  Factor: 1 

Chromium ND 10.0 ug/L . SW846 6010A 10/31-11/01/96 C6G9X103 
D i l u t i o n  Factor: 1 

Uanganese 1930 10.0 w/L -46 6010A 10/31 -11/01/96 C6G9Xl04 
D i l u t i o n  Factor: 1 



--wvms & assoc.,~. 

Cliaot m l e  ID: QC1-3482-103496-iXS-06 -- mtals 

Lat--1e 8 - . . :  A65260108-006 
Date Sllqled ... : 10/24/96 00:OO Oate R m c e i r s d . . :  10/26/96 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Rep Batcb #. . . : 6305106 
Lead ND 3 .O ug/L 

Dilut ion Factor: 1 

Beryllium ND 5.0 ug/L 
Dilut ion Factor: 1 

Cadmium ND 5.0 ug/L 
Dilut ion Factor: 1 

Chromium ND 10.0 ug/L 
Dilut ion Factor: 1 

mganese 682 10.0 ug/L 
Dilut ion Factor: 1 

PREPARATION - 
ANALYSIS DATE 

-. 
WATER 

WORK 
ORDER = 

C6GAO1-! 

C6GAOl : 

C6GAOl ; 

C6GAOl 

C6-3 ! 



Matrix ....... : WATEE 

REPORTING PREPARATION - WORK 
PARAW2TER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER t 
Prep Batch #.. .: 6305106 
Lead ND 3 -0 ug/L SW846 6010A 10/31-11/01/96 C6GAllOE 

D i l u t i o n  Factor: 1 

Beryllium ND 5.0 ug/L SW846 6010A 10/31-11/01/96 C6CiA110: 
D i l u t i o n  Factor: 1 

Cadmium ND 5.0 ug/L SW846 6010A 10/31-ll/Ol/96-C6GA110~ 
D i l u t i o n  Factor: 1 

Chromium ND 10.0 W / L  SW846 6010A 10/31-11/01/96 C6GA1103 
D i l u t i o n  Factor: 1 

lhnganeee 191 10.0 w/L SW846 6010A 10/31-11/01/96 C6GAll04 
D i l u t i o n  Factor: 1 



C l i s n t  -la ID: W-3482-102496-m-08 

IM-Sqple #. ..: A65260108-008 
Date -led ... : 10 /24 /96  00:OO Dmte Received..: 10 /26 /96  

REPORTING PREPARATION- WORK 
PARAMETER RESULT L I M I T  UNITS W m i O D  ANALYSIS DATE ORDER : 
Rap Batch #. - . : 6305106 

Lead ND 3  - 0  ug /L SW846 6010A 10/31-11/01 /96  C6GA2iu! 
D i l u t i o n  Factor: 1 

Beryllium ND 5.0 ug/L SW846 6010A 1 0 / 3 1 - 1 1 / 0 1 / 9 6  C6GAZ : 
D i l u t i o n  Factor: 1 

Cadmium ND 5 .0  ug/L SWB46 6010A 1 0 / 3 1 - 1 1 / 0 1 / 9 6  C6GA2: : 
D i l u t i o n  Factor: 1 

Chromi  urn ND 10.0 ug/L SW846 6010A 1 0 / 3 1 - 1 1 / 0 1 / 9 6  C6GA2: 5 
D i l u t i o n  Factor: 1 

Manganeee ND 10 .0  ug /L SW846 6010A 1 0 / 3 1 - 1 1 / 0 1 / 9 6  C 6 W :  i 

D i l u t i o n  Factor: 1 



.ic.rt.~t I-  

Client -1e ID: CRI-3482-102196-5105-09 

m t - m l e  a , . . :  A65260108-009 Ihtrix ....,.. : WATER 
Date -1 ad... : 10/24/96 00:OO Date Received..: 10/26/96 

REPORTING PREPARATION - WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER t 
Prap Batch # . . . :  6305106 

Lead ND 3 .O ug/L SW846 6010A 10/31-11/01/96 C6GA310! 
D i l u t i o n  Factor: 1 

Beryllium ND 5.0 ug/L SW846 6010A 10/31-11/01/96 C6GA310: 
D i l u t i o n  Factor: 1 

Cadmium ND 5.0 ug/L SW846 6010A 10/31-11/01/96 C6GA3102 
DiLution Factor: 1 

Chromium ND 10.0 ug/L SW846 6010A 10/31-11/01/96 C6GA310Z 
D i l u t i o n  Factor: 1 

Manganese 4520 10.0 ug/L -46 601- 10/31-11/01/96 C6GA3104 
D i l u t i o n  Factor: 1 



.ic.n.a I. .  
Client Grple ID: (#-3482-102596-m-10 

Iat-Sqple 1. . .: A6J2601.08-010 
D8te mlmd..,: 10/25/96 00:OO Date R e a s i d . . :  10/26/96 

Yauix.. . . , . . :  WATER 

REPORTING 
P-R RESULT Lf KIT U!?ITS 
R e p  Batch t.. . : 6305106 

ND 3.0 u ~ / L  
D i l u t i o n  Factor: 1 

Beryllium ND 5.0 ug/L 
D i l u t i o n  Factor: 1 

Cadmium ND 5.0 ug/L 
D i l u t i o n  Factor: 1 

Chromium rJD 10.0 ug/L 
D i l u t i o n  F w t o r :  1 

Manganese 2490 10.0 ug/L 
D i l u t i o n  Factor: 1 

PREPARATION - WORK 
METHOD ANALYSIS DATE ORDEE : 

SW846 6010A 10/31-11/01/96 C6GA41U! 

SW846 6010A 10/31-11/01/96 C6GA4L .: 

SW846 6010A 10/31-11/01/96 C6GA4: ; 

SW846 6010A 10/31-11/01/96 C6GA4: I 

SW846 6010A 10/31-11/01/96 C6-2 4 



.\m tS- 

Client -le ID: GW-3482-102596-JLl5-11 

m t - w h  #. ..: A63260108-011 
Date -1 ad... : 10/25 /96  00:OO Date Reaivmd..: 10/26 /96  

Matrix.. . . . . . : WATER 

REPORTING PRJIPARATION - WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER !: 
Prep Batch t...: 6305106 

Lead ND 3 . O  ug/L  SW846 6010A 10 /31 -11 /01 /96  C6GA5105 
D i l u t i o n  Factor: 1 

Beryllium ND 5 . 0  ug/L  SW846 6010A 10 /31 -11 /01 /96  C6GA5101 
D i l u t i o n  Factor: 1 

Cadmium ND 5 . 0  ug /L  SW846 6010A 1 0 / 3 1  -11 /01 /96  C6GA5102 
D i l u t i m  Factor: 1 

Chromium ND 1 0 . 0  ug /L  SW846 6010A 10 /31 -11 /01 /96  C6-103 
D i l u t i o n  Factor: 1 

Manganese 24 - 9  10 .0  w/L SY846 6010A 10/31-11/01 /96  C6GA5104 
D i l u t i o n  Factor: 1 



QUALITY CONTROL SECI'ION 



QUALlTY CONTROL ELEMENTS OF SW-846 METHODS"""'" 

Quantm Incarponted caoducts a quality asmmcdquahty control (QAQC) program designed to 
provide scicntificalty valid md legally defensible data Toward this cnb several typcs of quality conwl 
indicltars .rr baqmmcd into the QlVQC program. T h e  indimms are imroduoed into the sample 
resting process to provide a mccha~~sm for the assessment of the analyhcal data. 

OC BAT- 
Environmental samples arc taken through the testing process in groups called QUALITY CONTROL 
BATCHES (QC batches). A QC batch contains up to twenty tnvironmcntal and field QC samples of a 
similar matrix (water, mil) that are processed using the same rcagen~ and mmdards. Qtmtcra requires 
that tach cnvironmtaal sample be aEsociattd with a QC batch. 

Several quality control samples are included in tach QC batch a d  arc processed identically to the twcnn. 
tmnronmcntal ~amples. Thtse QC samples nrcludc a METHOD BLANK (MB), a LABORATORY 
CONTROL SAMPLE (LCS) and where approprirm. a MATRIX SPIKEtMATRIX SPIKE DUPLICATE 
(MS/MSD) pair or a MATRlX SPIKUSAh4PLE DUPLICATE (MS/DU)  pa^. If there is insu&ient 
sample to paform an MS/MSD or an h4S/DU, then a LABORATORY C O m O L  SAMPLE 
DUPLICATE (LCSD) it included in the QC batch. 

WBORATORY CONTROL SAMPLE 
The Laboratory Control Sample is a QC sample that is created by adding known conantrations of a full 
or parual set of target analyta to a matrix similar to that of the CmirODrnClltal samples in the QC batch. 
The LCS analyte recovtry d u  are used to monitor the analytical proccss and provide cvidura that the 
laboratov is puforming the method within acceptable guidelines. Failure to meet the established 
recovery guidelines requires the repreparation and reanalysis of all samples in the QC batch. The only 
exception is that if the LCS ramcries arc biased high and the associated sample is ND for the 
parameter(s) of intmsf the batch is acceptable. 

At times. a Laboratory Control Sample Duplicate (LCSD) is also included in the QC batch. An LCSD is a 
QC sample that is created and handled identically to the LCS. Analyte rtcovezy data from the LCSD is 

.assessed in the same way as that of the LCS. The LCSD rcamries. together with the LCS ncovcries. are 
used to determine the reproducibility @recision) of the analytical system. Precision data arc expressed as 
relative pcrant diffmnas (RPDs). Failure of the RPDs to fall within the laboratory-generated 
acceptance windows requires the reprepamuon and reanalysis of all samples in the QC batch. The only 
excepuon is that if the MSJMSD RPDs are w i t h  acceptana criteria the batch is acceptable. 

METBOD BLANK 
The Method Blank is a QC sample consisung of all the reagents used in analyzing the environmental 
samples contained in the QC batch. Method Blank results are used to determine if interference or 
contarmnation in the analvocal system could lead to the rtponrng of false positive data or elevated analyte 
concentrations. All target analytes must be below the reporting llmits (RL) or the associated sample(s) 
must be ND except for the common laboratory contammanu in&cated below. 

Volatile (GC or GC/MS) Semivolatile (GCIMS) - Metals 

Methvlene chloride 
Acetone 
2-Butanone 

Copper 
Iron 
Zinc 
Lead* 

for anal.vses nm on TJA Trace ICP or GFriA ontv 



man terra c' 

For certain methods. a Matrix SprWSample D u p k m  MSDv) mry k included in the QC batch in 
plaaoftheMS/MSD. TbcMS/DUis~UOtCdintksamcmrnncrrstheMS/MSD. Fortheparameters 
(ie. pH. iptability) where it is not possible to preparr a spiked sample, a Sample Duphcm may be 
rncludedinthcQCb;uch. 

SURROGATE C O ~ U N D S  
Ln addiuon to thcsc batch-nlatarl QC indicat0~. all organic e n v i r o d  md QC sample arr spiked 
with nvrogrtc compounds. S u m p  arc organic chemicals that khpw similarly to the andytes of 
interest and that m nrt ly  present in the cavironmeat. Sur~~gatc rr#rvtrits arc used to monitor the 
indwidual performanot of a sample in the analytical synan. 

The acccptana criteria do not apply to samples that an diluted. If thc dilution is more than 5X the 
recoveries will k reported as diluted out. AU other surrogate rccovaits will k reported. If the LCS. 
LCSD. or the Metbod Blank surrogates tail to meet r#wery criteria (except for dilutions). the entire 
batch of samples is rcprrpared and reanalyzed. 

If the sunogatc fccoveries arc biased high in the LCS. LCSD. or the Method Blank and the associated 
sample(s) arc ND, the batch is acceptable. If the surrogate reamcries arc outside criteria for 
envlronrnental or MSlMSD samples. the batch may be acceptable based on the analyst's judgment that 
sample matnx c f f e ~  arc in&cated. 

The PesuciWCB, PAH, TPH and Herbicide anal.ytica1 methods require that one of two surrogate 
compounds meet acceptma criteria. 



Client Iat #...: A6J260108 Matrix. . . . . . . . . : WATER ' 

PERCENT RECOVERY PREPARATION- 
PA- R RECOVERY LIMITS METHOD ANALYSIS DATE WORK ORDER ); 

ICS Iot--l~#: A6J310000-106 mte a. ..: 6305106 

Chromium 105 (80  - 1 2 0 )  SW846 6010A 10 /31 -11 /01 /96  C6JC910A 
D i l u t i o n  F u t o r :  1 

Manganese 101  (80  - 1 2 0 )  SW846 6010A 1 0 / 3 1 - 1 1 / 0 1 / 9 6  C6JC9106 
D i l u t i o n  Fmctor: 1 

Lead 103 (80  - 1 2 0 )  SW846 6010A 1 0 / 3 1 - 1 1 / 0 1 / 9 6  C6JC9107 
DiLution Factor: 1 

Beryllium 9 8 (80  - 1 2 0 )  SW846 6010A 10 /31 -11 /01 /96  C6JC9108 
D i l u t i o n  Factor: 1 

Cadmium 106 ( 8 0  - 1 2 0 )  SW846 6010A 10 /31 -11 /01 /96  C6JC9109 
D i l u t i o n  Factor: 1 

m ( S )  : 
Celculn~~onr arc pcrlormcd bctort r d m $  lo wod nwu*l-off c r m n  m alculnlod maul&. 



Client #. . . : A6J260108 I lauix- .  . . . . . . . : WATER -- 

REPORTING PEPARATION- WORK 
PARAWZTER RESULT LIMIT UNITS W%lWOD ANALYSIS DATE ORDER - 
18 IOf-Wle 8 :  A6J310000-106 PLItCh 8 . - . :  6305106 

Lead ND 3.0 u ~ / L  SW846 6010A 10/31-11/01/96 C6JC91 
D i l u t i o n  Factor: 1 

Beryllium ND 5.0 ug/L SW846 6010A 10/31-11/01/96 C6JC91"? 
D i l u t i o n  Factor: 1 

Cadmium ND 5.0 ug/L SW846 6010A 10/31-11/01/96 C6JC9104 
D i l u t i o n  Factor: 1 

- .  

Chromium ND 10.0 ug/L SWB46 6010A 10/31-11/01/96 C6JC9105 
D i l u t i o n  factor: 1 

Manganese ND 10.0 ug/L SW846 6010A 10/31-11/01/96 C6JC9101 
Dilution Factor: 1 



Client Iat I...: A6J260108 Ihtrix......... : WATER 
Date Sampled...: 10/23/96 00:OO Date St8cuived..: 10/26/96 

PER== RECOVERY RPD PREPARATION - WORK 
PARAMETER RECOVERY LIMITS - RPD LIMITS METHOD ANACYSIS DATE ORDER # 
YS &t--le t :  A6J260108-002 Ehtch #...: 6305106 

Lead 102 (80 - 120) SW846 6010A 10/31-11/01/96 C6G9TlOF 
101 (80 - 120) 1.7 (0-20) SW846 6010A 10/31-11/01/96 C6G9TlOG 

D i l u t i o n  Factor: 1 

Beryllium 100 (80 - 120) SW846 6010A 10/31-11/01/96 C6G9T102 
9 8 (80 - 120) 1.4 (0-20) SW846 6010A 10/31-11/01/96 C6G9T103 

D i l u t i o n  Factor: 1 

Cadmium 113 (80 - 120) SW846 6010A 10/31-11/01/96 C6G9T105 
104 (80 - 120) 7.9 (0-20) SW846 6010A 10/31-11/01/96 C6G9T106 

D i l u t i o n  Factor: 1 

Chromium 104 (80 - 120) SW846 6010A 10/31-11/01/96 C6G9T108 
102 (80 - 120) 1.4 (0-20) SW846 6010A 10/31-11/01/96 C6G9T109 

D i l u t i o n  Factor: 1 

Manganese 100 (80 - 120) SW846 6010A 10/31-11/01/96 C6G9TlOC 
9 9 (80 - 120) 0.67 (0-20) SW846 6010A 10/31-11/01/96 C6G9T10D 

D i l u t ~ o n  Factor: 1 

m (S) : 
1 

Cul;uInbon. o r e  prrlnrmrd k l o r r  roundm~ lo r v o d  round-off c n o n  m c8kulLd mulu 
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CASE NARRATIVE 

The following repon contains the analytical results for two water samples submitted to , 

Quanterra-North Canton by Conestoga-Rovers & Associates, Inc. from the Cedartown Municipal 
Landfill Site, project number 3482. The samples were received October 30, 1996, according to 
documented sample acceptance procedures. . 

Quantma utilizes only USEPA approved methods in all analytical work. The samples presented 
in this report were analyzed for the parameters listed on the following page in accordance with the 
methods indicated. Results were provided by facsimile transmission to Joanne Staubiu on 
November 12, 1996. 

The results included in this repon have been reviewed for compliance with the laboratory QNQC 
plan. All data have bem found to be compliant with laboratory protocol. 



ANAL!&TI CAL 
P-R METHOD 

Inductively Coupled Plamaa (ICP) Metals SW846 6010A 
Trace Inductively Coupled Plaema (XCP) Metals SW846 6010A 

SW84 6 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 



WO # SAMPLE# CLIENT SAMPLE I D  DATE TfKF 



Client -18 ID: a-3482-102896-JOS-l2 

Ia t -mle  #...: A6J300121-001 
Date -led ... : 10/28/96 00:OO Date Received..: 10/30/96 

Ihtrix....... : WATER 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS m O D  ANALYSIS DATE ORDER )! 

Prep Batch #...: 6309255 

Lead ND 3.0 ug /L SW846 6010A 11/05-11/06/96 C6HWF105 
D i l u t i o n  Factor: 1 

Beryllium ND 5.0 ug/L SW846 6010A 11/05-11/06/96 C6HWFlOl 
DiLution Factor: 1 

Cadmium ND 5.0 ug/L SW846 601OA 11/05-11/06/96 C6HWF102 
D i l u t i o n  Factor: 1 

m ~ m  16 -2 10.0 u ~ / L  SUB46 6 0 1 U  11/05-11/06/96 C6HUFl03 
D i l u t i o n  Factor: 1 

Manganese 296 10.0 w/L SV846 601OA 11/05-11/06/96 C-04 
D i l u t i o n  Factor: 1 



Yatdx.......: WATER 

REPORTING PRSPARATION - WORK 
P-R RESULT LIMIT UNITS MZTHOD ANALYSIS DATE ORDER tt 
Prep Batch t . . . :  6309255 

Aluminum ND 200 ug/L  SW846 6010A 11/05-11/06 /96  C6HWK102 
D i l u t i o n  Factor: 1 

Lead Nn 3 . O  ug /L SW846 6010A 11 /05 -11 /06 /96  C6HWK101 
D i l u t i o n  Factor: 1 

Chromium ND 1 0 . 0  u g  /L SW846 6010A 11 /05 -11 /06 /96  C6HWK103 
DiLution Factor: 1 

Copper ND 5 . 0  u g  /L SW846 6010A 11 /05 -11 /06 /96  C6HWK1O+ 
D i l u t i o n  Factor: 1 

Nickel ND 4 0 . 0  ug/L  SW846 6010A 11 /05 -11 /06 /96  C6HWK10c 
D i l u t i o n  Factor: 1 

Z i n c  22.1 20.0 w/L SY846 601- 11/05-11/06/96 C6EU 
D i l u t i o n  Factor: 1 



QUALITY CONTROL SECTION 



.Wrt t t  1- 

QUALITY CONTROL ELEMENTS OF SW-846 METHODS 

Quanterra Incorporated conducts a quality assurance/quality control (QAIQC) program designed to 
pmide  scientifically valid and legally defensible data. Toward ttus end. several tyxs of quality control 
inhcators are incorporated into the QAIQC program. These indicators arc introduced into the sample 
tesung process to provide a mechanism for the assessment of the analytical data. 

OC BATCH 
Environmental samples arc taken through the testing process in groups called QUALITY CONTROL 
BATCHES (QC batches). A QC batch canrains up to twenty environmental and field QC samples of a 
similar matris (water. soil) that arc processed using the same reagents and standards. Quanterra requires 
that each environmental sample be associated with a QC batch. 

S e v d  quality control samples arc included in each QC batch and arc processed identically to the twenn 
environmental samples. These QC samples include a METHOD BLANK (MB). a LABORATORY 
CONTROL SAMPLE (LCS) and. when appropriate. a MATRIX SPIKYMATRlX SPIKE DUPLICATE 
(MSMSD) pair or a MA- SPMYSAMPLE DUPLICAE (MS/DU) pau. If there is ixmflicient 
sample to perform an MS/MSD or an MS/DU. then a. LABORATORY CONTROL SAMPLE 
DUPLICATE (LCSD) is included in the QC batch. 

LABORATORY CONTROL SAMPLE 
The Laborato? Control Sample is a QC sample that is created by adding known conccnuations of a full 
or parual set of target analytes to a matrix similar to that of the environmental samples in the QC batch. 
The LCS analyte re cove^ results are used to monitor the analytical process and provide evidence that the 
laboraton is performing the method withm acceptable guidelines. Failure to meet the established 
recove? gwdelines requires the repreparation and reanalysis of all samples in the QC batch. The onl? 
excepuon is that if the LCS recoveries are biased hlgh and the associated sample is ND for the 
parameter(s) of interest. the batch is acceptable. 

At times. a Labontory Control Sample Duplicate (LCSD) is also included in the QC batch. An LCSD is a 
QC sample that is created and handled identically to the LCS. Analye recovery data from the LCSD is 
assessed in the same way as that of the LCS. The LCSD recoveries. together with the LCS recoveries. are 
w d  to determne the reproducibility (precision) of the analyucal system. Precision data arc eqressed as 
relauve percent Merences (RPDs). Failure of the RPDs to fall withm the laboratory-generated 
acceptance windows requires the repreparation and reanalysis of allsamples in the QC batch. The onl? 
excepuon is that if the MSMSD RPDs are ~ i h n  acceptance criteria. the batch is acceptable. 

METHOD BLANK 
The Method Blank is a QC sample conslsung of all the reagents used in analping the environmental 
samples conmned in the QC batch. Method Blank results are used to determine if interference or 
contamnation in the anal\.ucal ?stem could lead to the reporung of false positive data or elevated analyte 
concentrauons All target analtes must be below the reporung linuts (RL) or the associated sample(s) 
must be ND escept for the common laboratop contarmnants inhcated below. 

Volatile (GC or GC/MS) Semivolatile GCIMS) Metals - 
Methylene chlonde 
Acetone 
?-Butanone 

Phthalate Esters Copper 
lron 
Zinc 
Lead* 

/or una!r.ses run on TJ.4 Trace ICP or GEL4 oniv 
1 



.%wrt t.. 

QUALITY CONTROL ELEMENTS OF SW-846 METHODS (continued) 

The listed volatile and semivolatile compounds may be pmmt  in conccntmions up to 5 umes the 
rrponing limits. The listed metals may be present in conccntrouons up to 2 times the reprung Lint or 
must be twcnry fold less than the d c  of the envirunmmml samples. Failure to meet these Method 
Blank criteria nquim the repreparation and reanalysis of all samples in the QC batch. 

MATRIX SPIKEMATRIX SPIKE DUPLICATE 
A MavL\ Spike and a M m s  Spdce Duplicate arc a piur of environmental saaqks to which known 
concentrations of a full or panial set of target anal- arc added. The MS/MSD results arc deturmncd in 
the same manner as the results of the environmental sample wed to prepare the MSRUISD. The analye 
rrcovvics and the relative' pcmnt differences (RPDs) of the ncoveries arc dculated and used to evaluate 
the effect of the sample mauu; on the analylical results. Wh;n these values fail to meet acceptance 
criteria the data is reviewed to determint the cause. If in the analyst'sJudgmcnt. sample m a m  effects are 
iadrcatcd and the LCS or LCSD is within acceptance criteria no conation action is pcrfonncd. 
Otherwise. the MS/MSD and the environmental sample used to prepan them arc reprepared and 
min2lI.d. 

For certain methods. a Mavis Spikc/Sample Duplicate (MS/DU) may k included in the QC batch in 
plan of the MS/MSD. The MSDU is evaluated in the same manner as the MSfMSD. For the parameters 
(i.e. pH. iptabiliry) where it is not possible to preparc a spiked sample. a Sample Duplicate m q  be 
included in the QC batch. 

SURROGATE COMPOUNDS 
In addtion to these batch-related QC indicators. all orgmc environmental and QC sample are spiked 
with surrogate compounds. Sunogatcs arc orgamc chemicals that behave similarly to the analyes of 
interest and that are rarely present in the envmnment. Surrogate recoveries are used to monitor the 
indnldual pcrfonnance of a sample in the analyucal system. 

The acceptance criteria do not apply to samples that are &Luted. If the dilution is more than 5X. the 
recoveries will be reported as &luted out. All other surrogate rccovencs will be repond. If the LCS. 
LCSD. or the Method Blank surrogates fail to meet recovery cntena (esccpt for dilutions). the entire 
batch of samples is reprepared and rcanalyd.  

If the surrogate recoveries are b~ascd tugh in the LCS. LCSD. or the Method Blank and the associated 
sample(s) are ND. the batch is acceptable. If the surrogate recoveries are outside cntena for 
environmental or MStMSD samples. the batch may be acceptable based on the analyst's ~udgment that 
sample matns effects arc indcated 

The Pesuc~defPCB. PAH. TPH and Herblade analyucal methods r q w n  that one of two sunogate 
compounds meet acceptance cntena. 



Client Lot #...: A6J300121 mtrix.. . . . . . . .:  WATER 

PERCENT RECOVERY PREPARATION- 
PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE WORK ORDER # 
lCS mt-sample#: A6K040000-255 Batch #...: 6309255 

Cadmium 9 8 (80 - 120) SW846 6010A 11/05-11/06/96 C6LTllOF 
Di L u t i m  Factor: 1 

Chromium 
Di lu t ion  Factor: 1 

Manganese 9 9 (80 - 120) SW846 6010A 11/05-11/06/96 C6LTll2N 
D i l u t i o n  Factor: 1 

Nickel 

Zinc 

95 (80 - 120) SW846 6010A 11/05-11/06/96 C6LT112P 
D i l u t i o n  Factor: 1 

9 6 (80 - 120) SW846 6010A 11/05-11/06/96 C6LT112U 
Di lu t ion  Factor: 1 

9 6 (80 - 120) SW846 6010A 11/05-11/06/96 C6LTllZV 
Di tu t ion  Factor: 1 

Aluminum 94 (80 - 120) SW846 6010A 11/05-11/06/96 C6LTl.131 
Di lu t ion  Factor: 1 

Berylllqm 9 4 (80 - 120) SW846 6010A 11/05-11/06/96 C6LT1133 
Di lu t ion  Factor: 1 

Copper 9 2 (80 - 120) SW846 6010A 11/05-11/06/96 C6LT.1136 
D i l u t i o n  Factor: 1 



Client Lot t...: A6J300121 

.-*- 

I h e . . . . , . . . . :  WATER 

UPORTING PUPARATION - WORK 
PARAMETESR RESULT LIMIT UNITS M O D  ANALYSIS DATE ORDER tt 

. f a f - m l e  8 :  A6K040000-255 Prap &tch #. ..: 6309255 

Aluminum ND 200 ug/L SW846 6010A 11/05-11/06/96 C6LTlll 
D i l u t i o n  Factor: 1 

Lead ND 3 .O u ~ / L  SW846 601OA 11/05-11/06/96 C6LTSl.L 
D i l u t i o n  Factor: 1 

Beryllium ND 5.0 ug/L SW846 6010A 11/05-11/06/96 C6LT111' 
D i l u t i o n  Factor: 1 

Cadmium ND 5.0 ug/L SW846 6010A 11/05-11/06/96 C6LTll.06 
D i l u t i o n  Factor: 1 

Chromium ND 10.0 ug /L SW846 6010A 11/05-11/06/96 C6LT1107 
D i l u t i o n  Factor: 1 

Copper ND 5.0 ug/L SW846 6010A 11/05-11/06/96 C6LT111D 
D i l u t i o n  Factor: 1 

Manganese ND 10.0 ug/L SUB46 6010A . 11/05-11/06/96 C6LTlr-4 
D i l u t i o n  Factor: 1 

Nickel ND 40.0 ug/L SUB46 6010A 11/05-11/06/96 C6LT110- 
Di lu t ion  Factor: 1 

ND 20.0 W / L  SW846 6010A 11/05-11/06/96 C6LT111' 
D i l u t i o n  Factor: 1 



client Iat #...: A6J300121 Matrix ......... : WATER 
Date -led ... : 10 /26 /96  10:OO Date Received,.: 10 /29 /96  

. PERCEKT RECOVERY RPD PREPARATION- WORK 
PARAMETER RECOVERY LIMITS - RPD LIMITS METHOD ANALYSIS DATE ORDER t! 
rS bt-Saqle #: A6J290120-001 Batch I . . . :  6309255 

Beryllium 

Cadmium 

Chromium 

Copper 

‘,cad 

Manganese 

N i c k e l  

Zinc 

(80  - 120 )  
(80  - 120 )  0.04 ( 0 - 2 0 )  

Di lu t ion  Factor: 1 

(80 - 120)  
(80  - 120 )  0 .29  ( 0 - 2 0 )  

Di lu t ion  Factor: 1 

(80  - 120)  
(80  - 120)  1 . 0  ( 0 - 2 0 )  

Di lu t ion  Factor: 1 

(80 - 120 )  
(80 - 120 )  2 . 1  ( 0 - 2 0 )  

Di lu t ion  Factor: 1 

(80  - 120 )  
(80  - 120 )  0.19 ( 0 - 2 0 )  

Di lu t ion  Factor: 1 

(80  - 120 )  
(80 - 120 )  0.67 ( 0 - 2 0 )  

Di lu t ion  Factor: 1 

( ao  - 120 )  
(80  - 120)  0 .46  ( 0 - 2 0 )  

Di lu t ion  Factor: 1 

(80  - 120 )  
(80  - 120)  2 . 6  ( 0 - 2 0 )  

Di lu t ion  Factor: 1 



CRA SHIPPED TO (Laboratory Name): 

TOTAL NUMBER QlPCONTAlNERb 1 1 131 
1 J .  7 
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TO: 

FROM: 

RE: 

Joanne Staubi tz REFERENCE NO: 3 8 2  

Lou Almeida/dm/7 DATE: February 13,1995 

Data Quality Assurance Evalw tion 
Groundwater Samples 
Cedartown Municipal Landfill Site 
Cedartown, Georgia 

Six groundwater samples, one surface water sample and one associated 
quality control sample were collected from the Cedartown Municipal Landfill 
Site (Site) in Cedartown, Georgia between January 9 and 23,1995. The 
groundwater samples were submitted for the analysis of beryllium, cadmium, 
chromium, manganese and lead. The surface water sample was submitted for 
the analysis of aluminum, chromium, copper, nickel, lead and zinc. 

This memo presents an analytical assessment and validation of results 
obtained by Quanterra, Inc. (Quanterra) from the analysis of these 
groundwater and surface water sample. Analytical results were received in 
two reports provided by Quanterra and were reviewed to determine 
conformance with the requirements stipulated in the Contract Documents, 
the relevant methods and Quanterra's quality control aiteria. 

Quanterra completed sample analyses in accordance with the Contract 
Document-specified analytical method SW-846 6010A. as outlined in the 
United States Environmental Protection Agency (USEPA) document entitled, 
'Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", 
SW-846, 3rd Edition, July 1992. The document entitled, "National Functional 
Guidelines for Inorganic Data Revied', (Revised 1994) was used in the 
assessment and validation of the data. 



Evaluation of the data was based on information supplied by finished data 
sheets, blank data and recovery data for matrix spike and check samples. 

Details of the data assessment are outlined in the following sections. 

The sample holding time criterion, as specified in the Contract Documents 
and in the applicable method, was used as the basis of the review of sample 
holding times. Sample holding times were determined using sample 
collection dates noted in the chain-of-custody documents and sample 
prepa.ation/analysis dates reported by Quanterra. The sample holding time 
criterion, as outlined in the Contract Documents and the method, is 6 months 
from the sample collection date to the sample analysis date. 

Samples submitted for analysis were analyzed prior to expiration of the 
holding time criterion. Therefore, data qualifications were not necessary on 
this basis. 

METHOD BLANK ANALYSES 

In order to assess potential sample contamination attributable to laboratory 
conditions, laboratory method blank samples were analyzed dong with the 
groundwater samples. 

Target analytes were not detected in any method blanks, indicating no sample 
con tarnination attributable to laboratory conditions. Consequently, no 
qualifications were necessary on this basis. 



Matrix spike (MS) analyses provide insight into sample matrix effects on 
digestion and/or measurement methodology. Matrix spike duplicate (MSD) 
analyses provide data with which to assess laboratory precision. 

Reported MS/MSD recoveries fell within Contract Documentestablished 
control limits (75-125 percent), with one exception. The matrix spike 
duplicate recovery for manganese in one sample (Quanterra 
lab #A5E03003&001) was slightly above control criteria. Similarly, the relative 
percent difference (RPD) between the duplicate recoveries was slightly above 
control criteria. Normally, no action is taken based solely on MS/MSD data, 
in terms of qualification, as these data alone do not give a complete indication 
of overall accuracy and precision. However, in conjunction with other QC 
data, the need for qualifications can be assessed. 

In the case of the sample where the MSD and RPD criteria were exceeded, the 
associated check sample data indicated acceptable accuracy and field duplicate 
results indicated acceptable precision. Therefore, data qualifications were not 
deemed necessary in this case. 

2.4 LABORATORY CHECK SAMPLES (LCS) 

Laboratory check sample results are reviewed in order to further monitor 
laboratory accuracy. One LCS sample was analyzed in conjunction with the 
water samples. 

LCS sample recoveries fell within laboratory-established limits, without 
exception. Therefore, data qualifications were not required on this basis. 

2.5 FIELD DUPLICATE RESULTS 

Field duplicate results are reviewed in order to assess combined field 
sampling and laboratory precision. The duplicate results for detected analytes 
were reviewed and a relative percent difference (RPD) between duplicate 

. l  



results calculated. One field duplicate was collected from monitoring well 
location OW-6B. 

The RPD value indicated acceptable combined field sampling and laboratory 
precision. Qualifications were not required on this basis. 

The data provided by Quanterra demonstrated 100 percent completeness and 
are acceptable for use without qualification. 





APPENDIX H 

DATA VALIDATION MEMORANDA 



TO: 

FROM: 

RE: 

M E-M 0 

Joanne Staubitz REFERENCE NO: 3482 
-,- 4 

Lou Almeida/dm/6 /- : /+ DATE: February 3,1995 

Data Quality Assurance Evaluation 
Groundwater Samples 
Cedartown Municipal Landfill Site 
Cedartown, Georgia 

Six groundwater samples and one associated quality control sample were 
collected from the Cedartown Municipal Landfill Site (Site) in Cedartown, 
Georgia on January 5 and 6,1995. The groundwater samples were submitted 
for the analysis of beryllium, cadmium, chromium, manganese and lead. 

This memo presents an analytical assessment and validation of results 
obtained by Quanterra, Inc. (Quanterra) from the analysis of these 
groundwater samples. Analytical results were received in a report provided 
by Quanterra and were reviewed to determine conformance with the 
requirements stipulated in the Contract Documents, the relevant methods 
and Quanterra's quality control criteria. 

Quanterra completed sample analyses in accordance with the Contract 
Document-specified analytical method SW-846 6010A, as outlined in the 
United States E'nvironmental Protection Agency (USEPA) document entitled, 
'Test Methods for   valuating Solid Waste, Physical/Chernical Methods", 
SW-846, 3rd Edition, July 1992. The document entitled, 'National Functional 
Guidelines for Inorganic Data Review", (Revised 1994) was used in the 
assessment and validation of the data. 

Evaluation of the data was based on information supplied by finished data 
sheets, blank data, field duplicate results, and recovery data for matrix spike 
and check samples. I 



Details of the data assessment are outlined in the following sections. 

2.1 SAMPL,E HOLDING TIME 

The sample holding time criterion, as specified in the Contract Documents 
and in the applicable method, was used as the basis of the review of sample 
holding times. Sample holding times were determined using sample 
collection dates noted in the chain-of-custody documents and sample 
preparation/analysis dates reported by Quanterra. The sample holding time 
criterion, as outlined in the Contract Documents and the method, is 6 months 
from the sample collection date to the sample analysis date. 

Samples submitted for analysis were analyzed prior to expiration of the 
holding time criterion. Therefore, data qualifications were not necessary on 
this basis. 

2.2 METHOD BLANK ANALYSES 

In order to assess potential sample contamination attributable to laboratory 
conditions, laboratory method blank samples were analyzed along with the 
groundwater samples. 

Target analytes were not detected in any method blankstindicating no sample 
contamination attributable to laboratory conditions. Consequently, no 
qualifications were necessary on this basis. 

2.3 MATRIX SPIKE (MS) ANALYSES 

Matrix spike (MS) analyses provide insight into sample matrix effects on 
digestion and/or measurement methodology. 



Reported MS recoveries fell within Contract Document-established control 
limits (75-1 25 percent), indicating acceptable accuracy. Data qualifications 
were not required on this basis. 

2.4 LABORATORY CHECK SAMPLES (LCS) 

Laboratory check sample results are reviewed in order to further monitor 
laboratory accuracy. One LCS sample was analyzed in conjunction with the 
groundwater samples. 

LCS sample recoveries fell within laboratory-established limits, without 
exception. Therefore, data qualifications were not required on this basis. 

FIELD DUPLICATE RESULTS 

Field duplicate results are reviewed in order to assess combined field 
sampling and laboratory precision. The positive duplicate results were 
reviewed and a relative percent difference (RPD) between duplicate results 
was calculated. One field duplicate was collected from monitoring well 
location OW-4. 

The RPD value indicated acceptable combined field sampling and laboratory 
performance. Qualifications were not required on this basis. 

The data provided by Quanterra demonstrated 100 percent completeness and 
are acceptable for use without qualification. 
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2.3 MATRIX SPIKE (MS) ANALYSES 

Matrix spike (MS) analyses provide insight into sample matrix effects on 
digestion and/or measurement methodology. 

Reported MS recoveries fell within Contract Document-established control 
limits (75125 percent), indicating acceptable accuracy. Data qualifications 
were not required on this basis. 

Laboratory check sample results are reviewed in order to further monitor 
laboratory accuracy. One LCS sample was analyzed in conjunction with the 
groundwater and surface water samples. 

LCS sample recoveries fell within laboratory-established limits, without 
exception. Therefore, data qualifications were not required on this basis. 

2.5 RINSATE BLANK RESULTS 

In order to assess the efficiency of decontamination procedures occurring in 
the field, one rinsate blank was collected and submitted for metals analysis. 

Manganese (67.6 pg/L) and lead (4.4 pg/L) were detected in the rinsate blank. 
Lead was not detected in the associated sample. Qualification of the assodated 
manganese result was not required as the sample result exceeded five times 
the blank result. 

3.0 CONCLUSION 

The data provided by Quanterra demonstrated 100 percent completeness and 
are acceptable for use without data qualification. 



TO: 

FROM: 

RE: 

M E - M O  

Joanne Staubitz REFERENCE NO: 3482 

Lou Almeida/dm/9 DATE: June 2,1995 

Data Quality Assurance Evaluation 
Groundwater Samples 
Cedartown Municipal Landfill Site 
Cedartown, Georgia 

OVERVIEW 1.0 

Thirteen groundwater samples, one surface water sample and one associated 
quality control sample were collected from the Cedartown Municipal Landfill 
Site (Site) located in Cedartown, Georgia between April 25, 1995 and April 28, 
1995. The groundwater samples were submitted for the analysis of beryllium, 
cadmium, chromium, manganese and lead. The surface water sample was 
submitted for the analysis of aluminum, chromium, copper, lead, nickel and 
zinc. 

This memo presents an analytical assessment and validation of results 
obtained by Quanterra, Inc. (Quanterra) from the analysis of these water 
samples. Analytical results were received in reports provided by Quanterra 
and were reviewed to determine conformance with the requirements 
stipulated in the Contract Documents, the relevant methods and Quanterra's 
quality control criteria. 

Quanterra completed sample analyses in accordance with the Contract 
Document-specified analytical method SW-846 6010A, as outlined in the 
United States Environmental Protection Agency (USEPA) document entitled, 
'Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", 
SW-846, 3rd Edition, July 1992. The document entitled, "National Functional 
Guidelines for Inorganic Data Review", (Revised 1994) was used in the 
assessment and validation of the data. 

1 



Evaluation of the data was based on information supplied by completed data 
sheets, blank data, field duplicate results, and recovery data for matrix 
spike/matrix spike duplicates and check samples. 

Details of the data assessment are outlined in the following sections. 
-b 

2.1 SAMPLE HOLDING TIME 

The sample holding time criterion, as specified in the Contract Documents 
and in the applicable method, was used as the basis of the review of sample 
holding times. Sample holding times were determined using sample 
collection dates noted in the chain-of-custody documents and sample 
preparation/analysis dates reported by Quantena. The sample holding time 
criterion, as outlined in the Contract Documents and the method, is 6 months 
from the sample collection date to the sample analysis date. 

Samples submitted for analysis were analyzed prior to expiration of the 
holding time criterion. Therefore, data qualifications were not necessary on 
this basis. 

METHOD BLANK ANALYSES 

In order to assess potential sample contamination attributable to laboratory 
conditions, laboratory method blank samples were analyzed along with the 
water samples. 

Target analytes were not detected in any method blanks, indicating no sample 
contamination attributable to laboratory conditions. Consequently, no 
qualifications were necessary on this basis. 



TO: 

FROM: 

RE: 

ME-M 0 

Joanne Staubitz REFERENCE NO: 3482 

Lou Almeida/kw/ 11 f DATE: July 31,1995 

Data Quality Assurance Evaluation 
Groundwater Sample 
Cedartown Municipal Landfill Site 
Cedartown, Georgia 

1.0 OVERVIEW 

One groundwater sample (sample ID GW-3482-JS-060795-01) was collected 
from the Cedartown Municipal Landfill Site (Site) in Cedartown, Georgia on 
June 7, 1995. The groundwater sample was submitted for the analysis of 
beryllium, cadmium, chromium, manganese and lead. 

This memo presents an analytical assessment and validation of results 
received in a report (No. ASF080013) obtained from Quanterra, Inc. 
(Quanterra) from the analysis of this groundwater sample. Analytical results 
were received in a report provided by Quanterra and were reviewed to 
determine conformance with the requirements stipulated in the Contract 
Documents, the relevant methods and Quanterra's quality control criteria. 

Quantena completed sample analyses in accordance with the Contract 
Document-speafied analytical method SW-846 6010A, as outlined in the 
United States Environmental Protection Agency (USEPA) document entitled, 
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", 
SW-846, 3rd Edition, July 1992. The document entitled, "National Functional 
Guidelines for Inorganic Data Review", (Revised 1994) was used in the 
assessment and validation of the data. 

Evaluation of the data was based on information supplied by finished data 
sheets, blank data, and recovery data for matrix spike and check samples. 

9 



Details of the data assessment are outlined in the following sections. 

21 HO1.DING TIME 

The sample holding time criterion, as specified in the Contract Documents 
and in the applicable method, was used as the basis of the review of sample 
holding times. The sample holding time was determined using the sample 
collection date noted in the chain-of-custody document and the sample 
preparation/analysis date reported by Quanterra. The sample holding time 
criterion, as outlined in the Contract Documents and the method, is 180 days 
from the sample collection date to the sample analysis date. 

The sample submitted for analysis was analyzed prior to expiration of the 
holding time criterion. Therefore, data qualifications were not necessary on 
this basis. 

2.2 METHOD BLANK ANALYSES 

Method blank samples were used to determine the effects on analytical results 
due to contamination from laboratory procedures. Target parameters were 
not detected in any of the blanks analyzed in conjunction with the analyzed 
sample. Data qualifications were not required on the basis of blank analyses. 

LABORATORY CHECK SAMPLE (LCS) ANALYSIS 

Laboratory check samples were analyzed in order to monitor laboratory 
performance throughout the sample preparation and analysis period. LCS 
sample recoveries are to fall within the control limits of 80 to 120 percent. All 
LCS recoveries fell within control limits. Data qualifications were not 
required on this basis. 



2.4 ATRIX SPIKE (MS) ANALYSES 

Matrix spike (MS) analyses provide insight into sample matrix effects on 
digestion and/or measurement methodology. 

Reported MS recoveries fell within control limits of 75 to 125 percent, 
indicating acceptable method accuracy. Data qualifications were not required 
on this basis. 

The data provided by Quanterra demonstrated 100 percent completeness and 
are acceptable for use without qualification. 



M E - M O ,  

TO: Joanne Staubitz REFERENCE NO: 3482 

FROM: Lou Almeida/dm/lO % DATE: June 29,1995 

RE: Data Quality Assurance Evaluation 
Groundwater Sample 
Cedartown Municipal Landfill Site 
Cedartown, Georgia 

One groundwater sample was collected from the Cedartown Municipal 
Landfill Site (Site) in Cedartown, Georgia on April 27,1995. The groundwater 
sample was submitted for the analysis of beryllium, cadmium, chromium, 
manganese and lead. 

This memo presents an analytical assessment and validation of results 
obtained by Quanterra, Inc. (Quanterra) from the analysis of this groundwater 
sample. Analytical results were received in a report provided by Quanterra 
and were reviewed to determine conformance with the requirements 
stipulated in the Contract Documents, the relevant methods and Quanterra's 
quality control criteria. 

Quanterra completed sample analyses in accordance with the Contract 
Document-specified analytical method SW-846 6010A, as outlined in the 
United States Environmental Protection Agency (USEPA) document entitled, 
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", 
SW-846, 3rd Edition, July 1992. The document entitled, 'Wational Functional 
Guidelines for Inorganic Data Review", (Revised 1994) was used in the 
assessment and validation of the data. Quanterra provided analytical results 

consistent with Level IV data reporting requirements. 



Evaluation of the data was based on infonnation supplied by finished data 
sheets, initial and continuing calibration data, blank data, field duplicate 
results, and recovery data for matrix spike and check samples. 

Details of the data assessment are outlined in the following sections. 

2.1 SAMPLE HOLDING TIME 

The sample holding time criterion, as specified in the Contract Documents 
and in the applicable method, was used as the basis of the review of sample 
holding times. Sample holding times were determined using sample 
collection dates noted in the chain-of-custody documents and sample 
preparation/analysis dates reported by Quanterra. The sample holding time 
criterion, as outlined in the Contract Documents and the method, is 180 days 
from the sample collection date to the sample analysis date. 

The sample submitted for analysis was analyzed prior to expiration of the 
holding time criterion. Therefore, data qualifications were not necessary on 
this basis. 

2.2 INITIAL CALIBRATION 

Initial calibration data were used in order to demonstrate the analytical 
instrument used for inorganic analyses was capable of generating acceptable 
quantitation data. Calibration criteria for Inductively Coupled Plasma (ICP) 
require that ICP standard solutions be run at the beginning and end of each 
sample analysis period and that the analyte recoveries fall within control 
limits of 90 to 110 percent. All initial calibration acceptance criteria were met; 
therefore, data qualifications were not necessary on this basis. 



2 3  CONTINUING CALIBRATION CRITERIA 

To ensure that the analytical'instrument used for inorganic analyses was 
capable of producing quantitative results over the specified analysis period, 
periodic checks upon the instrument's calibration were performed on a daily 
basis. Continuing calibration criteria for the inorganic parameters required 
that the con timing calibration standard results must fall within the specified 
control limits of 90 to 110 percent. The percent recoveries for all inorganic 
parameters met the establish control criteria for all pqameters. 

2.4 METHOD BLANK ANALYSES 

Method blank samples were used to determine the effects on analytical results 
due to contamination from laboratory procedures. Initial and continuing 
calibration blanks are to be analyzed during the initial calibration of the 
instrument and immediately after every initial and continuing calibration 
verification. All initial and continuing calibration blanks were analyzed at 
the appropriate times and frequencies. Data qualifications were not required 
on the basis of blank analyses. Related sample results were reported as less 
than the instrument detection limit or greater than five times the blank 
results. 

2.5 ICP INTERFERENCE CHECK SAMPLES 

ICP interference check samples were analyzed in order to verify interelement 
and background correction factors. ICP check samples should be run at the 
beginning and end of each sample analysis run or a minimum of twice per 
eight hour analysis period. ICP interference check sample recoveries are to 
fall within the control limits of plus or minus 20 percent of the true value for 
all parameters. All ICP interference check sample criteria were met. Data 
qualifications were not required on this basis. 



Laboratory check samples were analyzed in order to monitor laboratory 
performance throughout the sample preparation and analysis period. LCS 
sample recoveries are to fall within the control limits of 80 to 120 percent. All 
LCS recoveries fell within control limits. Data qualifications were not 
required on this basis. 

2.7 MATRIX SPIKE M S )  ANALYSES 

Matrix spike (MS) analyses provide insight into sample matrix effects on 
d i g s  tion and/or measurement methodology. 

Reported MS recoveries fell within control limits of 75 to 125 percent, 
indicating acceptable method accuracy. Data qualifications were not required 
on this basis. 

The data provided by Quanterra demonstrated 100 percent completeness and 
are acceptable for use without qualification. 



M E - M O  
TO: Joanne Staubitz REFERENCE NO: 3482 

FROM: Lou Almeida/ev/l3 - DATE: August 28,1995 

CC: John Schwaller 
/- 

RE: Data Quality Assurance Evaluation 
Ground water Sample 
Cedartown Municipal Landfill Site 
Cedartown, Georgia 

Eleven groundwater samples and one surface water sample were collected 
from the Cedartown Municipal Landfill Site (Site) in Cedartown, Georgia 
between July 19 and July 23,1995. The groundwater samples were submitted 
for the analysis of beryllium, cadmium, chromium, manganese and lead. 
The surface water sample was submitted for the analysis of chromium, lead, 
aluminum, copper, nickel and zinc. 

This memo presents an analytical assessment and validation of results 
obtained from Quanterra, Inc. (Quanterra) from the analysis of these water 
samples. Analytical results were received in three reports provided by 
Quanterra and were reviewed to determine conformance with the 
requirements stipulated in the Contract Documents, the relevant methods 
and Quanterra's quality control criteria. 

~uanter ra  completed sample analyses in accordance with the Contract 
Document-specified analytical method SW-846 6010A, as outlined in the 
United States Environmental Protection Agency (USEPA) document entitled, 
Tes t  Methods for Evaluating Solid Waste, Physical/Chemical Methods", 
SW-846, 3rd Edition, July 1992. The document entitled, *'National Functional 
Guidelines for Inorganic Data Review", (Revised 1994) was used in the 
assessment and validation of the data. 



Evaluation of the data was based on information supplied by finished data 
sheets, blank data, field duplicate data, and recovery data for matrix spike and 
check samples. 

Details of the data assessment are outlined in the following sections. 

The sample holding time criterion, as specified in the Contract Documents 
and in the applicable method, was used as the basis of the review of sample 
holding times. The sample holding time was determined using the sample 
collection date noted in the chain-of-custody document and the sample 
preparation/analysis date reported by Quanterra. The sample holding time 
criterion, as outlined in the Contract Documents and the method, is 180 days 
from the sample collection date to the sample analysis date. 

The samples submitted for analysis was analyzed prior to expiration of the 
holding time criterion. Therefore, data qualifications were not necessary on 
this basis. 

2.2 METHOD BLANK ANALYSES 

Method blank samples were used to determine the effects on analytical results 
due to contamination from laboratory procedures. Target pararnqters were 
not detected in any of the blanks analyzed in conjunction with the analyzed 
samples. Data qualifications were not required on the basis of blank analyses. 



2 3  CHECK SAMPLE (LCS) ANALYSIS 

Laboratory check samples were analyzed in order to monitor laboratory 
performance throughout the sample preparation and analysis period. LCS 
sample recoveries are to fall within the control limits of 80 to I20 percent. All 
LCS remveries fell within control limits. Data qualifications were not 
required on this .basis. 

2.4 MATRIX SPIKE (MS) ANALYSES 

Matrix spike (MS) analyses provide insight into sample matrix effects on 
digestion and/or measurement methodology. 

Reported MS recoveries fell within control limits of 75 to 125 percent, 
indicating acceptable method accuracy. Data qualifications were not required 
on this basis. 

2.5 RINSATE BLANK ANALYSES 

One rinsate blank sample was collected in order to assess the efficiency of field 
decontamination procedures conducted at the site. 

The rinsate blank was free of all target parameters indicating that effective 
field decontamination procedures had been conducted at the site. Data 
qualifications were not required on this basis. 

2.6 FIELD DUPLICATE ANALYSES 

h order to assess combined field sampling and laboratory precision, a field 
duplicate sample was collected and submitted for analysis. The field duplicate 
results were reviewed and a relative percent difference (RPD) was calculated 
between detected results. Upon review, the RPD data obtained indicated 

1 



acceptable combined field sampling and laboratory precision. Data 
qualifications were not required on this basis. 

The data provided by Quanterra demonstrated 100 percent completeness and 
are acceptable for use without qualification. 



M E M O  .- 

TO: Joanne Staubitz REFERENCE NO: 3482 

FROM: Ellen Stilwell/ev/l9 DATE: May 28,1996 

RE: Data Quality Assurance Evaluation 
Quarterly Groundwater and Surface Water Sampling 
Cedartown Muniapal Landfill Site 
Cedartown, Georgia 

Thirteen groundwater samples and one surface water sample were collected 
from the Cedartown Municipal Landfill Site (Site) in Cedartown, Georgia 
between April 22 and April 24,1996. The groundwater samples were 
submitted for the analysis of beryllium, cadmium, chromium, manganese 
and lead. The surface water sample was submitted for the analysis of 
aluminum, chromium, copper, lead, nickel and zinc. 

This memo presents an analytical assessment and validation of results 
received in a report (No. A6D260120) obtained from Quanterra, Inc. 
(Quanterra) from the analysis of these water samples. Analytical results were 
received in a report provided by Quanterra and were reviewed to determine 
conformance with the requirements stipulated in the Contract Documents, 
the relevant methods and Quanterra's quality control criteria. 

Quanterra completed sample analyses in accordance with the Contract 
Document-speafied analytical method SW-846 6010A, as outlined in the 
United States Environmental Protection Agency (USEPA) document entitled, 
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", 
SW-846, 3rd Edition, Final Update IJB, January 1995. The document entitled, 
"National Functional Guidelines for Inorganic Data Review", (Revised 1994) 
was used in the assessment and validation of the data. 

Evaluation of the data was based on information supplied by finished data 
sheets, blank data, and recovery data for matrix spike and check samples. 



- 2  - 

Details of the data assessment are outlined in the following sections. 

sAMPT.E HOLDING TlME 

The sample holding time aiterion, as specified in the Contract Documents 
and in the applicable method, was used as the basis of the review of sample 
holding times. The sample holding time was determined using the sample 
collection dates noted in the chain-of-custody document and the sample 
preparation/analysis dates reported by Quanterra. The sample holding h e  
aiterion, as outlined in the Contract Documents and the method, is 180 days 
from the sample collection date to the sample analysis date. 

The samples submitted for analysis were analyzed prior to expiration of the 
holding time criterion. Therefore, data qualifications were not necessary on 
this basis. 

2.2 METHOD BLANK ANALYSIS 

A method blank sample was used to determine the effects on analytical 
results due to contamination from laboratory procedures. Target parameters 
were not detected in the blank analyzed in conjunction with the analyzed 
samples. Data qualifications were not required on the basis of blank analyses. 

2.3 LABORATORY CHECK SAMPLE (1 .CS) ANALYSIS 

A laboratory check sample was analyzed in order to monitor 
laboratory-performance throughout the sample preparation and analysis 
period. LCS sample recoveries are to fall within the control limits of 80 to 
120 percent. All LCS recoveries fell within control limits. Data qualifications 
were not required on this basis. 



TO: 

FROM: 

RE: 

M E - M O  
Joanne Staubitz REFERENCE NO: 3482 

/ ,? 
Lou AImeida/ev/lS > /+ DATE: November 29,1995 

Data Quality Assurance Evaluation 
Groundwater and Surface Water Sampling 
Cedartown Municipal Landfill Site 
Cedartown, Georgia 

Thirteen groundwater samples and one surface water sample were collected 
from the Cedartown Municipal Landfill Site (Site) in Cedartown, Georgia 
between October 23 and October 26,1995. The groundwater samples were 
submitted for the analysis of beryllium, cadmium, chromium, manganese 
and lead. The surface water sample was submitted for the analysis of 
aluminum, chromium, copper, lead, nickel and zinc. 

This memo presents an analytical assessment and validation of results 
received in a report (No. ASJ280118) obtained from Quanterra, Inc. 
(Quanterra) from the analysis of these water samples. Analytical results were 
received in a report provided by Quanterra and were reviewed to d e t e h e  
conformance with the requirements stipulated in the Contract Documents, 
the relevant methods and Quanterra's quality control criteria. 

Quanterra completed sample analyses in accordance with the Contract 
Document-specified analytical method SW-846 6010A, as outlined in the 
United States Environmental Protection Agency (USEPA) document entitled, 
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", 
SW-846, 3rd Edition, July 1992. The document entitled, 'National Functional 

Guidelines for Inorganic Data Review", (Revised 1994) was used in the 
assessment and validation of the data. 



.. . < 

Evaluation of the data was based on information supplied by finished data 
sheets, blank data, and recovery data for matrix spike and check samples. 

Details of the data assessment are .outlined in the following sections. 

The sample holding time criterion,.as specified in the Contract Documents 
and in the applicable method, was used as the basis of the review of sample 
holding times. The sample holding time was determined using the sample 
collection date noted in the chain-of-custody document and the sample 
preparation/analysis date reported by Quanterra. The sample holding time 
criterion, as outlined in the Contract Documents and the method, is 180 days 
from the sample collection date to the sample analysis date. 

The samples submitted for analysis were analyzed prior to expiration of the 
holding time aiterion. Therefore, data qualifications were not necessary on 
this basis. 

2.2 OD BLANK ANALYSES 

Method blank samples were used to determine the effects on analytical results 
due to contamination from laboratory procedures. Target parameters were 
not detected in any of the blanks analyzed in conjunction with the analyzed 
samples. Data qualifications were not required on the basis of blank analyses. 

2.3 LABORATORY CHECK SAMPLE (LC9 ANALYSTS 

Laboratory check samples were analyzed in order to monitor 
laboratory-performance throughout the sample preparation and analysis 
period. LCS sample recoveries are to fall within the mntrol limits of 80 to 



120 percent. All LCS recoveries fell within control limits. Data qualifkations 
were not required on this basis. 

Matrix spike (MS/MSD) analyses provide insight into sample matrix effects 
on digestion and /or measurement methodology. 

Reported MS/MSD recoveries fell within laboratory established control limits 
of 80 to 120 percent, indicating acceptable method accuracy. Reported relative. 
percent difference values 0s) between MS and MSD results fell below the 
laboratory-established maximum of 20 indicating acceptable method 
precision. Data qualifications were not required on this basis. 

The data provided by Quanterra demonstrated 100 percent completeness and 
are acceptable for use without qualification. 



TO: Joanne Staubitz REFERENCE NO: 3482 

FROM: Ellen Stilwell/ev/23 DATE: August 23,1996 

RE: Data Quality Assurance Evaluation 
Quarterly Groundwater and Surface Water Sampling 
Cedartown 'Municipal Landfill Site 
Cedartown, Georgia ' 

1.0 OVERVIEW 

Twelve groundwater samples and one surface water sample were collected 
from the Cedartown Municipal Landfill Site (Site) in Cedartown, Georgia on 
July 10, July 11 and July 26,1996. The groundwater samples were submitted 
for the analysis of beryllium, cadmium, chromium, manganese and lead. 
The surface water sample was submitted for the analysis of aluminum, 
chromium, copper, lead, nickel and zinc. 

This memo presents an analytical assessment and validation of results 
received in two reports (Nos. A6G270104 and A6G130114) obtained from 
Quanterra, Inc. (Quanterra) from the analysis of these water samples. 
Analytical results were reviewed to determine conformance with the 
requirements stipulated in the Contract Documents, the relevant methods 
and Quanterra's quality control criteria. 

Quanterra completed sample analyses in accordance with the Contract 
Document-specified analytical method SW-846 6010A, as outlined in the 
United States Environmental Protection Agency (USEPA) document entitled, 
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", 
SW-846, 3rd Edition, Final Update IIB, January 1995. The document entitled, 
"National Functional Guidelines for Inorganic Data Review", (Revised 1994) 
was used in the assessment and validation of the data. 

Evaluation of the data was based on information supplied by finished data 
sheets, blank data, and recovery data for matrix spike and check samples. 
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Details of the data assessment are outlined in the following sections. 

The sample holding time criterion, as specified in the Contract Documents 
and in the applicable method, was used as the basis of the review of sample 
holding times. The sample holding time was determined using the sample 
collection dates noted in the chain-of-custody document and the sample 
preparation/analysis dates reported by Quanterra. The sample holding time 
criterion, as  outlined in the Contract Documents and the method, is 180 days 
from the sample collection date to the sample analysis date. 

The samples submitted for analysis were analyzed prior to expiration of the 
holding time criterion. Therefore, data qualifications were not necessary on 
this basis. 

2.2 METHOB B m  ANALYSIS 

Method blank samples are used to determine the effects on analytical results 
due to contamination from laboratory procedures. Target parameters were 
not detected in the blanks analyzed in conjunction with the analyzed 
samples. Data qualifications were not required on the basis of method blank 
analyses. 

Laboratory check samples are analyzed in order to monitor 
laboratory-performance throughout the sample preparation and analysis 
period. LCS sample recoveries are to fall within the control limits of 80 to 
120 percent. All LCS recoveries fell within control limits. Data qualifications 
were not required on this basis. 



M E M O  
TO: Joanne Staubi tz REFERENCE'NO: 3482 

FROM: Lou Almeida/ev/l7 DATE: February 1,1996 

RE: Data Quality Assurance Evaluation 
Quarterly Groundwater and Surface Water Sampling 
Cedartown Municipal Landfill Site 
Cedartown, Georgia 

1.0 OVERVIEW 

Thirteen groundwater samples and one surface water sample were collected 
from the Cedartown Municipal Landfill Site (Site) in Cedartown, Georgia 
between January 2 and January 4,1996. The groundwater samples were 
submitted for the analysis of beryllium, cadmium, chromium, manganese 
and lead. The surface water sample was submitted for the analysis of 
aluminum, chromium, copper, lead, nickel and zinc. 

This memo presents an analytical assessment and validation of results 
received in a report (No. A6A06116) obtained from Quanterra, Inc. 
(Quanterra) from the analysis of these water samples. Analytical results were 
received in a report provided by Quanterra and were reviewed to determine 
conformance with the requirements stipulated in the Contraa Documents, 
the relevant methods and Quanterra's quality control criteria. 

Quantena completed sample analyses in accordance with the Contract 
Document-specified analytical method SW-846 dOlOA, as outlined in the 
United States Environmental Protection Agency WSEPA) document entitled, 
'Test Methods for Evaluating Solid Waste, Physical /Chemical Methods", 
SW-846,3rd Edition, Final Update W, January 1995. The document entitled, 
"National Functional Guidelines for Inorganic Data Revied', (Revised 1994) 
was used in the assessment and validation of the data. 

Evaluation of the data was based on information supplied by finished data 
sheets, blank data, and recovery data for matrix spike and 'check samples. 



Details of the data assessment are outlined in the following sections. 

The sample holding time aiterion, as specified in the Contract Documents 
and in the applicable method, was used as the basis of the review of sample 
holding times. The sample holding time was determined using the sample 
collection date noted in the chain-of-custody document and the sample 
preparation/analysis date reported by Quanterra. The sample holding time 
criterion, as outlined in the Contract Documents and the method, is 180 days 
from the sample collection date to the sample analysis date. 

The samples submitted for analysis were analyzed prior to expiration of the 
holding time criterion. Therefore, data qualifications were not necessary on 
this basis. 

2.2 METHOD BLANK ANALYSES 

Method blank samples were used to determine the effects on analytical results 
due to contamination from laboratory procedures. Target parameters were 
not detected in any of the blanks analyzed in conjunction with the analyzed 
samples. Data qualifications were not required on the basis of blank analyses. 

2.3 LABORATORY CHECK SAMPLE (LCS) ANALYSIS 

Laboratory check samples were analyzed in order to monitor 
laboratory-performance throughout the sample preparation and analysis 
period. LCS sample recoveries are to fall within the control limits of 80 to 
120 percent. AU LCS recoveries fell within control limits. Data qualifications 
were not required on this basis. 
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2.4 MATRD( SPIKE/MATRIX SPIKE DWJCATE (MS/MSD) ANALYSES 

Matrix spike (MS/MSD) analyses provide insight into sample matrix effects 
on digestion and/or measurement methodology. 

Reported MS / MSD recoveries fell within laboratory established control limits 
of 80 to 120 percent, indicating acceptable method accuracy. Reported relative 
percent difference values (RPDs) between MS and MSD results fell below the 
laboratory-established maximum of 20 indicating acceptable method 
preasion. Data qualifications were not required on this basis. 

Rinse blank analyses were used to determine the efficiency of field 
decontamination procedures conducted during this sampling event. One 
rinse blank sample (GW-3482-JOS-010396-08) was collected and submitted for 
analyses. 

Chromium (10.7 pg/L) and manganese (23.9 pg/L) were detected in the rinse 
blank. Qualifications were not required as chromium was not detected in the 

associated sample (GW-3482-JOS.010396-10) and manganese was detected at a 
level which exceeded ten times the blank result. 

The data provided by Quanterra demonstrated 100 percent completeness and 
are acceptable for use without qualification. 



2.4 MATRIX SPIIWMATRIX SPIKE DUPLICATE (MS/MSD) ANALYSIS 

Matrix spike (MS/MSD) analyses provide insight into sample m&ix effects on 
digestion and/or measurement methodology. 

Reported MS/MSD recoveries fell within laboratory-established control limits of 
80 to 120 percent, indicating acceptable method accuracy. Reported relative 
percent difference values (RPDs) between MS and MSD results fell below the 
laboratory-established maximum of 20, indicating acceptable method precision. 
Data qualifications are not required on this basis. 

2.5 RINSE BLANK ANALYSIS 

Rinse blank analyses are used to determine the efficiency of field 
decontamination procedures conducted during this sampling event. One rinse 
blank sample (GW-3482-102496-JW8) was collected and submitted for the 
analyses. 

No target compounds were detected in the rinse blank, indicating that effective 
field decontamination procedures were performed during sampling. Therefore, 

, no data qualifications are necessary on this basis. 

2.6 FIELD DUPLICATE ANALYSIS 

Field duplicate samples are used as an indication of field and analytical 
reproducibility. Field duplicate results are compared and assessed based on the 

RPD calculated for each pair of duplicate results. The RPD must not exceed 30% 

for water matrix samples. 

The pair of samples collected as field duplicates did not contain any detectable 
levels of target analytes; thus, their usefulness in determining precision cannot be 

assessed. 



3.0 CONCLUSION 

The data provided by Quanterra demonstrated 100 percent completeness and are 
acceptable for use without qualification, based on the QA/QC criteria. 



2.4 TRIX SPIKE/MATRD( SPIKE DUPLICATE (MS/MSD) ANALYSIS 

Matrix spike (MS/ MSD) analyses provide insight into sample matrix effects 
on digestion and/or measurement methodology. 

Reported MS / MSD recoveries fell within laboratory-es tablis hed control limits 
of 80 to 120 percent, indicating acceptable method accuracy. Reported relative 
percent difference values 0s) between MS and hGD results fell below the 
laboratory-established maximum of 20, indicating acceptable method 
precision. Data quaiifications were not required on this basis. 

2.5 RINSE BLANK ANALYSIS 

Rinse blank analyses were used to determine the efficiency of field 
decontamination procedures conducted during this sampling event. One 
rinse blank sample (GW-3482-JOS-042296-01) was collected and submitted for 
analyses. 

The rinsate blank was free of target analytes, indicating effective 
decontamination procedures occurred during sampling. Thus, no data 
qualifications were necessary on this basis. 

2.6 FIELD DUPLICATE ANALYSIS 

Field duplicate samples are used as an indication of field and analytical 
reproducibility. Field duplicate results are compared and assessed based on 
the RPD calculated for each pair of duplicate results. 

The pair of samples collected 'as field duplicates did not contain any detectable 
levels of target analytes; thus, their usefulness in determining precision 
cannot be assessed. 



The data provided by Quanterra demonstrated 100 percent completeness and 
are acceptable for use without qualification. 



2.4 A m  SPWMATRTX SPIKE DUPLICATE (MSIMSU A m  

Matrix spike (MS/MSD) analyses provide insight into sample matrix effects 
on digestion and/or measurement methodology. 

Reported MS/MSD recoveries fell within laboratory-established control limits 
of 80 to 120 percent, indicating acceptable method accuracy. Reported relative 
percent difference values (RPDs) between MS and MSD results fell below the 
laboratory-established maximum of 20, indicating acceptable method 
precision. Data qualifications were not required on this basis. 

Rinse blank analyses are used to determine the efficiency of field 
decontamination procedures conducted during this sampling event. One 
rinse blank sample (GW-3482-071096-JOS-03) was collected and submitted for 
analyses. 

Chromium and manganese were detected in the rinse blank at levels of 
42.9 pg/L and 15.0 pg/L, respectively. However, these metals were not 
detected above the reporting limits in the associated investigative sample. 
Therefore, no data qualifications were necessary on this basis. 

Field duplicate samples are used as an indication of field and analytical 
reproducibility. Field duplicate results are compared and assessed based on 
the RPD calculated for each pair of duplicate results. The RPD must not 
exceed 30% for water matrix samples. 

A pair of samples was collected as field duplicates and the RPD for the 
compound manganese fell below the criteria, indicating acceptable field and 
laboratory precision. No other target analytes were detected in the of 
samples. Thus, data qualifications were not required on this basis. 



The data provided by Quartterra demonstrated 100 percent completeness and 
are acceptable for use without qualification, based on the QA/QC criteria. 



ME-MO 

TO: Joanne Toth REFERENCE NO: 3482 

FROM: Ellen Stilwell/ev/25 & DATE: November 22,1996 

RE: Data Quality Assurance Evaluation 
Quarterly Groundwater and Surface Water Sampling 
Cedartown Municipal Landfill Site 
Cedartown, Georgia 

1.0 OVERVIEW 

Twelve groundwater samples and one surface water sample were collected from 
the Cedartown Municipal Landfill Site (Site) in Cedartown, Georgia on 
October 23, October 24, October 25 and October 28,19%. The groundwater 
samples were submitted for the analysis of beryllium, cadmium, chromium, 
manganese and lead. The surface water sample was submitted for the analysis of 
aluminum, chromium, copper, lead, nickel and zinc. 

This memo presents an analytical assessment and validation of results received 
in two reports (Nos. A6J60108 and A6J300121) obtained from Quanterra, Inc. 
(Quanterra) from the analysis of these water samples. Analytical results were 
reviewed to detennine conformance with the requirements stipulated in the 
Contract Documents, the relevant methods and Quanterra's quality control 
criteria. 

Quanterra completed sample analyses in accordance with the Contract 
Document-specified analytical method SW-846 6010A, as outlined in the United 
States Environmental Protection Agency (USEPA) document entitled, "Test 
Methods for Evaluating Solid Waste, Physical/Chemical Methods", SW-846,3rd 
Edition, Final Update IIB, January 1995. The document entitled, "National 
Functional Guidelines for Inorganic Data Review", (Revised 1994) was used in 
the assessment and validation of the data. 



Evaluation of the data was based on infonnation supplied by finished data 
sheets, blank data, and recovery data for matrix spike and check samples. 

Details of the data assessment are outlined in the following sections. 

2.0 QUALITY ASSURANCEIOUALXTY CONTROL (OAK)C) REVIEW 

2.1 SAMPLE HOLDING TIME 

The sample holding time aiterion, as specified in the Contract Documents and in 
the applicable method, was used a6 the basis of the review of sample holding 
times. The sample holding time was determined using the sample collection 
dates noted in the chainef-custody document and the sample 
preparation/analysis dates reported by Quanterra. The sample holding time 
criterion, as outlined in the Contract Documents and the method, is 180 days 
from the sample collection date to the sample analysis date. 

The samples submitted for analysis were analyzed prior to expiration of the 
holding time criterion. Therefore, data qualifications are not necessary on this 

, basis. 

2.2 METHOD BLANK ANALYSIS 

Method blank samples are used to determine the effects on analytical results due 
to contamination from laboratory procedures. Target parameters were not 
detected in the blanks analyzed in conjunction with the analyzed samples. Data 
qualifications are not required on the basis of method blank analyses. 

2.3 LABORATORY CHECK SAMPLE (LCS) ANALYSIS 

Laboratory check samples are analyzed in order to monitor 

laboratory-pedormance throughout the sample preparation and analysis period. 
All LCS recoveries fell within the laboratory-established control limits of 80 to 
120 percent. Data qualifications are not required on this basis. 

* 



APPENDIX I 

LINEAR REGRESSION PROCEDURES 



METHOD FOR LINEAR REGRESSION ANALYSIS 
CEDARTOWN MUNICIPAL -FILL, SITE 

CEDARTO WN, GEORGIA 

Linear Regression Line: Y(&) = a + b& 

where: y= manganese concentration (mgL) 
x= time 
a= m e  intercept 
b= slope 

PROCEDURE FOR DETERMINATION 

To solve for the equation of the line, the slope of the line b can first be calculated with 
the following expression: 

b = nCXY- CXCY 
nCxZ - (EX)' 

With this value found for b, the equation can then be rearranged to solve for a, 

a = 1 (CY - bCX) 
n 

This can be simplified since X = (CX)/n and Y = (CY)/n and the resulting expression can be used to 
slove for the linear regression line: 

coefficients b = nZXY - CXZY 
nCx2 - (cx)' 

a = Y - b X  

. Thus, the equation Y(X) = a  + bX 


